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1.0 Introduction 

This Remedial Investigation/Feasibility Study Work Plan (the RI/FS Work Plan) for 
the Lake Calumet Cluster Site (Site) has been prepared by ARCADIS G&M, Inc. 
(ARCADIS) on behalf of the Lake Calumet Cluster Site Group (Site Group). The 
RI/I'S Work Plan describes the work that will be performed by the Site Group towards 
completion of their RI/TS obligations under the terms and conditions of the MONTH 
2005 Administrative Order by Consent and Settlement Agreement (AOC) and the 
Stat3ment of Work (SOW) for the RI/FS at the Lake Calumet Cluster Site. 

The Site is located in southeastem Chicago, Illinois, southeast of Lake Calumet and 
approximitely two (2) miles northeast of Hegewisch, Illinois (Figure 1-1). The Site 
consists of the parcels commonly referred to as the Album/American Incineration, Inc., 
Site (Album Site); the U.S. Drum 11 Site, the Unnamed Parcel(s) Site; and a portion of 
the Ji'axton Avenue Lagoons site (Paxton Lagoons). The U.S. EPA conducted an 
emergency removal at the Paxton Lagoons in 1990, removing 60 drums of hazardous 
materials and 2,200 cubic yards of acidic soil. In or about 1992, the Paxton Lagoons 
parcel was closed by the Illinois Environmental Protection Agency (Illinois EPA) by 
drainage of the lagoons, thermal treatment of selected soils, and construction of an 
engineered clay cap over the closed lagoons. lEPA also constructed a pond on the 
southern tyorder of the Paxton Lagoons site. 

Ext£;nsive soil, surface water, and groundwater sampling have been conducted by the 
U.S EPA, the City of Chicago Department of the Environment (CDOE) and the 
Illinois EPA at the Cluster Site to determine the extent of contamination. The results 
of the sampling were obtained in accordance with data Quality Assurance/Quality 
Control (QA/QC) procedures accepted by the U.S. EPA. The past work performed by 
the U.S. EPA, the CDOE and the Illinois EPA was considered during development of 
this RI/FS Work Plan. 

The RI/FS Work Plan describes the additional site characterization activities needed to 
supplement the existing Site data in order to define the nature and extent of impacted 
media and perform a feasibility study to evaluate a focused list of potential remedial 
alternatives. The existing data are considered to have adequately defined the nature 
and extent of affected media at the Site for the purpose of evaluating potential remedial 
alternatives with the exception of groundwater. ARCADIS has reviewed the previous 
site characterization reports and identified a nimiber of groundwater data gaps. The 
purj)Ose of this RI/FS Work Plan is to supplement the existing groundwater data so that 
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groundwater flow, chemical constituent behavior, and geochemical conditions at the 
Site can be evaluated. 

The RI/FS Work Plan has been organized into six sections. A brief description of each 
of the sections is prô -̂ ided below: 

Section i .0 - Introduction. The introduction addresses the purpose of the RI/FS Work 
Pkin and the RI/FS Work Plan organization. 

Section 2.0 - Background. The background section discusses the location, land use, 
and the physical setting of the Site. The background data reviewed includes Site 
geology, hydrogeology, and groundwater quality data. It also provides a brief 
summan^ of groundwater monitoring analytical results and identifies data gaps. 

Section 3.0 - Remedial Investigation Activities. This section describes the remedial 
in\'estig£.tion tasks to be completed including installation of groundwater monitoring 
wells, site topographic survey, and groundwater sampling and analysis. 

Section 4.0 - Remedial hvestigation/Feasibilitv Study Report. This section describes 
the components of the Rl and FS that will be addressed in the RI/FS Report. 

Section .KO - Project Organization and Schedule. This section identifies the key 
pasonnel and organizations involved with the Lake Calumet Cluster Site RI/FS. This 
sec:tion also provides a preliminary schedule for the RI/FS activities. 

Sei:tion ().0 - References. This section lists documents that have been included or 
discussai m this report. 

The supporting RI/FS documents, including a Field Sampling Plan (FSP), Quality 
Assurance Project Plan (QAPP), and a Health and Safety Plan (HSP) are provided as 
ap]5endic es to this RI/FS Work Plan. In addition, a copy of the SOW has been included 
for reference as Appendix A to the RI/FS Work Plan. 

2.0 Background 

This sec :ion provides a brief summary of Site conditions, Site groundwater, and 
overland fiow. The information for this section was obtained through a review of Site-
related njports listed in Section 6.0. 
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2.1 Location and Land Use 

As previously stated, the Site is located in southeastem Chicago, Illinois, southeast of 
Lalce Calumet and approximately two miles northeast of Hegewisch, Illinois (Figure 1-
1). The .'site is approximately 88-acres in size and consists of an aggregation of three 
separate parcels and portions of a fourth parcel. The Site as a whole has not been 
surveyed, nor have the parcels that make up the Site been surveyed. Accordingly, the 
size of the Site, and the size of each parcel within the Site, is an estimate. 

The property is bounded to the west by Land and Lakes #3 Landfill, Paxton 11 Landfill 
to ihe northwest, Paxton I Landfill to the north, the Norfolk Southern Railroad right-of-
way and Indian Ridge Marsh to the east, and 122™* Street to the south. The boundary 
with Paxton I Landfill to the north is not clearly defined by a fence line, differential 
land uses, or topographic inclination. A Site Plan is presented on Figure 2-1. 

2.2 Physical Setting 

The Site occupies approximately 88-acres of topographically level land. The Site 
slopes slightly to the east with occasional depressions and swampy areas across the 
Site. An open water pond previously existed at the Paxton I Landfill site. The pond at 
Pa:cton I has been filled in by the Illinois EPA as part of on ongoing cap construction 
project north of the Site. A smaller pond is present in the southeastem comer of the 
LCCS Site. An access road to the Paxton I and n landfill sites traverses north-south 
through Ihe Site fi-om 122"' Street. Vegetation on the Site ranges from sparse weeds 
and grasses, with very poor coverage, to very dense, tall Johnson grass in the 
northeastern quadrant. The Indian Ridge Marsh is located east of the Site. 

2.2.1 Climate 

The area climate is characteristic of the northem mid-continent. The National Climate 
Data Center has gathered mean temperatures and precipitation data at Chicago's 
Midway Airport and the data is provided on the Midwestern Climate Center website 
(Midwestern Climate Center 2000). Based on data collected fi-om 1971 to 2000, the 
coldest mean monthly temperature is in January (23.5 "F) and the warmest mean 
monthly temperature is in July (75.5 T). The mean aimual temperature is 51 "F. The 
average jmnual precipitation is 38.25 inches. 
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2.2.2 Regional Geology 

The Site is located within the Chicago/Calumet Lacustrine Plain, which is a glacially 
formed, low crescent-shaped flat surface that slopes gently to Lake Michigan which is 
located two miles east of the Site. The Lacustrine plain is primarily a wave-scoured 
ground moraine with fine lake silts and clays covering the surface in former back-
barrier settmgs. Prominent depositional features on the plain are sand and gravelly 
sand spits, mainland beaches, and beach-ridge/dune complexes. This lowland region 
drains into Lake Michigan. The bedrock geology consists of Precambrian-age 
crystalline rock overlain by gently dipping Paleozoic sedimentary bedrock units. The 
uppermost bedrock consist of eastward gently dipping Silurian dolomite. The bedrock 
surface topography is an undulating plain as a result of glacial and some lake erosion in 
which scattered steep valleys and low bedrock hills occur. The bedrock is overlain by 
apfproximately 50 to 100 feet of imconsolidated Quatemary-age deposits. The Site is 
filled with a dark gray, silty clay till that is correlative to the Wadsworth Foundation. 

2.2.3 Local Geology 

Investigative activities indicate the following stratigraphy is present at the Site: the 
low^ermost unit is composed of gray/brown silty clay with trace fine sand and gravel. 
Gniy silt}/ sand composed of varying percentages of medium to fine grained sand with 
silt exhibiting brown to gray characteristics overlays the silty clay unit. Fill composed 
of various and household wastes overlays the silty sand unit. A maximum thickness of 
23 feet of fill was encountered during monitoring well installation activities at the Site. 
The solid waste found throughout the Site varied fi"om industrial/demolition debris 
(i^y metjil pieces, bricks, tires, wood, concrete, cinders, etc.), to household waste (i.e.. 
garbage bags newspapers, clothing, shoes, rags, etc.). 

2.2.4 Regional Hydrogeology 

The four (4) primary aquifers recognized in the Chicago area are: 1) the Sand and 
Gnivel Aquifers within the Glacial Drift, 2) the Shallow Bedrock Aquifers mainly 
Silurian in age, 3) the Cambrian-Ordovician Aquifer, and 4) the Mt. Simon Aquifer. 
The uppennost aquifer system identified in the vicinity of the Site is the Glacial Drift 
Aquifer \vithin the Sand and Gravel Aquifer consisting of sands overlaying and 
interbedded with glacial till. 
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2.2.5 Local Hydrogeology 

Previous investigative reports have suggested that the fill aquifer at the Site is semi-
confined and has a vertical head between one to four feet. The water table is generally 
at shallow depths and has been encountered two feet below ground surface (bgs) 
during some investigation activities. Groundwater has been inferred to discharge to the 
Indian Ridge Marsh to the east and the Big Marsh to the north based on radial contours 
constructed by Ecology and Environment (E&E) in their 1999 report. 

Additional groundwater elevation contours were constructed as part of the Illinois EPA 
groundwater monitoring activities performed during 2002. The Illinois EPA 
monitoring event included wells fi-om the Paxton II and Land and Lakes Landfill. 
Accordingly, a greater number of wells were used to create groundwater contours in 
the area .surrounding the Site. Groundwater flow direction was shown to be to the east 
and southeast within the Site boimdaries. 

The hydiBulic gradient estimated fi-om both sets of contour maps ranges fi-om 0.004 
feet per loot (ft/ft) (E&E 1999) to 0.007 ft/ft (Illinois EPA 2002a). No hydraulic 
conductivity tests have been conducted at the Site. 

2.3 Site Soil 

Previous site investigations have been conducted to characterize the nature and extent 
of impacts to soil and sediment af the Site (i.e., Album, U.S. Drum, and Unnamed 
Paicels). These investigations included Phase I, Phase H, and Phase HI samplings 
conducted by USEPA's contractor Ecology and Environment, Inc. (E&E), USEPA and 
a comprehensive site investigation conducted by Harza Engineering Company in 2001. 

Phase I sampling activities were conducted between August and September 1998 by 
E<S.E, USEPA, and lEPA. Sampling included determining the location of site features 
and potential sample locations using global positioning systems (GPS), screening metal 
concentrations in surface soils using x-ray fluorescence (XRF), and collecting samples 
of surface soils, subsurface soils, sediments, surface water, groundwater, and 
macroinvertebrates. Access to the Album Parcel was not available at that time; 
therefore, no samplings were conducted at this area (E&E, 1999). 

The geojp-aphic locations of site features, including parking lots, roads and fence lines, 
and potential sample locations were demarcated using GPS and screened using XRF. 
Screening was conducted for arsenic, chromium, cobalt, copper, lead, manganese. 
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mercury, molybdenum, nickel, rubidium, strontium, and zinc. Sampling activities 
included collection of 84 surface soil samples, 5 subsurface soil samples, 3 
groundwater samples, and 8 surface water, sediment, and macroinvertebrate samples. 

Samples were analyzed for total metals, toxicity characteristic leaching procedure 
metals (soil only), volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), pesticides, PCBs, and pH. 

Phase n activities included the installation of twelve monitoring wells by E&E in April 
1999. The new wells were completed to depths of 14 to 16 ft bgs except for two 
locatioiLS, which were completed to 20 ft bgs. The 12 new wells and 6 existing wells 
were sampled in May 1999 using purge and bail methodology for total metals, VOCs, 
SVOCs, pesticides, PCBs, and nitrogen. Field parameters collected included 
groundwater temperature, dissolved oxygen, specific conductivity, oxidation-reduction 
potential, andpH. 

Phase m sampling was performed between May and Jime 1999 and included the 
following: sampling at Album to address data gaps fi-om Phase I; obtaining additic»ial 
suiface and subsurface soil data near areas of elevated concentrations identified during 
Phase I; collecting additional surface water and sediment samples at or near Album; 
and colhicting nitrogen data fi-om previous surface water locations. Soil samples 
included 39 surface samples, 15 subsurface samples between 2 and 3 ft bgs, and 15 
subsurface samples between 4 and 6 ft bgs. Samples were analyzed for total metals, 
VOCs, SVOCs, pesticides, PCBs, andpH. Four surface water samples collected fi-om 
poided water in and near Album were analyzed for total metals, VOCs, SVOCs, 
pesticides, PCBs, and pH. Sixteen surface water samples were collected for nitrogen 
analysis (four in Album, eight in Indian Ridge Marsh, and four fi-om on-site ponds). 
Seven sediment samples in and near Album were analyzed for total metals, VOCs, 
SVOCs, pesticides, and PCBs. 

In 2000, comprehensive site investigation activities were conducted at Album, the 
Urnamed Parcel, and U.S. I>rum and reported in Comprehensive Site Investigation 
Report. The investigation activities consisted of using a backhoe to sample a total of 
13 4 test pits, including 44 test pits in Album, 39 test pits in the Unnamed Parcel, and 
51 test pits in U.S. Drum. Two or more soil samples were collected fi-om each of the 
13 4 test pit locations in the three areas. Samples were analyzed for inorganics, VOCs, 
S\'OCs, pesticides/herbicides, and PCBs. Dioxins were also analyzed in some 
locations. 
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2.4 Sine Groundwater 

E<&:E insiialled several monitoring wells at the Site (LCOl through LC07 and LC09 
through LCI3) in April 1999 to supplement an older monitoring network (POl through 
P0;5) that previously had been installed at the Album parcel of the Site and monitoring 
well G21S that had been installed at the U.S. Dmm parcel of the Site. Monitoring 
wells LC02 and LCll were installed with screens completely within native soils. 
Monitoring wells LCOl, LC03, LC06, LCIO, LC13, and P02 were installed with their 
screens completely within fill material. The remaining wells (LC04, LC05, LC07, 
LC09, LC12, POl, P03, and P04) were screened across the fill/native soil interface. No 
boring logs are available for monitoring wells P05 and G21S. Three nested couplets 
were created as part of the 1999 groundwater investigation using newly installed and 
previously existing monitoring wells. These couplets are comprised of P05/LC07, 
LC09/L(n0, and LCI 1/LC12. The approximate locations of these monitoring wells 
are shown on Figure 2-2. A summary of monitoring well locations, depths, and 
screened intervals can he found in Table 2-1. 

Additional monitoring wells appear to be located in areas surrounding the Site (Illinois 
EPA 2002a) including well cluster G21S and G2 ID north of the U.S. Drum parcel. 
Monitoring Well G22D near POl, G26D north of the U.S. Drum parcel and G130B 
located north of the Album parcel. The locations of these wells are also shown on 
Yigare 2-2. In addition, several monitoring wells are located upgradient of the Site on 
the Land and Lakes site (not shown on Figure 2-2). 

2.4.1 Groundwater Monitoring Activities 

Three Geoprobe® water samples were collected in 1998 by E&E. The locations of the 
Geoprobe* samples (GW1-GW3) are shown on Figure 2-2. A total of 18 monitoring 
wells (POl through P05. LCOl through LC07, LC09 through LC13, and G21S) were 
subsequently sampled by E&E in 1999. The Illinois EPA performed an additional 
grc'undwater sampling event in 2002 sampling many of the same wells that had been 
sampled in 1999, as well as a number of off-site wells. Table 2-2 summarizes the 
laboratoiy analytical results for volatile organic compounds (VOCs) for the prior 
groundwater sampling events. 

2.4.2 Groundwater-Surface Water Interaction 

Roadcap et. al. (1999) has reported that the interaction between groundwater at the Site 
and the ediacent wetlands is complicated due to the extreme heterogeneity of the fill 
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material that is present. Roadcap et. al. (1999) reported that studies performed in the 
area surrounding Indian Ridge Marsh showed that macropore systems have developed 
within the fill that appear to have a hydraulic conductivity greater than that of the 
surrounding fill and underlying deposits. These preferential pathways were shovm to 
manifest in Indian Ridge Marsh as springs regularly spaced 12 to 20 meters apart. 
Flow in the springs increased between six and 16 hours after a storm event. 

Discharge into Indian Ridge Marsh from groundwater was observed during a period 
where water in the Marsh pools was fi-ozen (Roadcap 1999). Areas along the bank that 
were firee of ice or covered by thinner layers of ice were reported as areas where the 
discharge of warmer groimdwater was occurring. The main area of groundwater 
inflow was along the middle third of the westem property boundary of the north pool 
(between 118* and 120* Streets if they existed). Figure 2-1 provides the locations of 
the area streets if they existed. 

Su'face water sampling was conducted in Indian Ridge Marsh along the eastern site 
boundar;/ to determine whether this area is impacted by groundwater discharge. A 
summar}/ of the results of laboratory analysis for VOCs for surface water samples 
collected fi-om Indian Ridge Marsh is provided in Table 2-3. The locations of the 
surface water samples (SWOl-SWl 1 and SW18-SW19) are shown on Figure 2-2. 

2.4 Overland Flow 

Three culverts are reportedly located beneath the railroad tracks approximately one 
blc'Ck north of 116* Street (Roadcap et. al. 1999). These culverts carry runoff fi-om an 
on-site drainage area estimated to be roughly 13-acres in size. Flow fi-om the culverts 
was measured to exceed five cubic feet per second (cfs) during large storm events. 

The niinois EPA (2001) reported overland flow fix)m the U.S. Dmm parcel occurred to 
the east towards a drainage ditch that runs adjacent to the railroad tracks. The water in 
the ditch was reported to flow through a pipe into the Indian Ridge Marsh. The 
location of the pipes was not identified in the report. In a separate document, the 
Illinois II'A (2001) stated that field observation of the Album parcel indicated storm 
water runoff would discharge from the Site's northeastern comer to a drainage ditch 
thst runs along the southern side of 119* Street. 
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3.0 Site Characterization Tasks 

The Site characterization tasks included in this RJ/FS Work Plan were developed based 
on a review of the currentiy available data. Based on this review, the additional data 
and evaluation required to define the nature and extent of impacted media at the Lake 
Calumet Cluster Site have been identified. Additional site investigation is necessary to 
further characterize existing groundwater conditions at the Site. Several groundwater 
flow directions have been suggested at the Site. Radial groundwater flow was 
suggested by E&E in its 1999 report. Li the 1999 report, E&E depicted groundwater 
flow towards the Indian Ridge Marsh (east) and the Big Marsh (north). Additional 
groundwater elevations contours were constmcted in 2002 by the Dlinois EPA using a 
greater number of wells (Illinois EPA 2002a). Groundwater flow direction was shown 
to be to Ihe east and southeast within the Site boundaries. Accordingly, three potential 
groundwater flow durections have been indicated within the Site boundaries. 

This section of the RI/FS Work Plan includes a description of the number, types, and 
locations of samples to be collected. The RI/FS Work Plan includes a data review and 
collection program to accomplish the following site investigation activities: 

Data Gap Identification; 

Morjtoring well installation; 

Monitoring well elevation survey; 

Groimdwater monitoring; 

Hydraulic testing; and 

Test trench groundwater sampling 

The Site Characterization tasks described below will be performed in accordance with 
the FSP (see Appendix B), the QAPP (see Appendix C) and the HSP (see Appendix 
D). This section of the RI/FS Work Plan includes a description of the number, types, 
and locations of samples to be collected. 

3.1 Diitn Gap Identification 

As discussed in Section 2.3, Site groundwater data as presented in the E&E 1999, 
Harza 2001, and Illinois EPA 2001 Reports was reviewed during development of this 
RIPS Wbrk Plan to determine data gaps in the existing groundwater data set. 
AILCADIS identified gaps or areas for fijrther study in the groundwater flow behavior 
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analysis and constituent behavior and biochemical condition analysis of on-Site 
groundwater. In addition to conducting the additional groundwater investigations, 
described in this RI/FS Work Plan new groundwater data fi-om other sources, if 
available, will be reviewed and incorporated into the site characterization tasks as 
ap]3ropriate. 

3.2 Monitoring Well Installation 

Eiĵ ht new groundwater monitoring wells and one piezometer will be installed to 
sujjplement the current monitoring well network at the Site. The objective of the 
additional monitoring wells is to refine groundwater flow direction information, 
evaluate natural attenuation rates within the surficial water bearing zone, and assess 
groundwater conditions along the south-southeast Site boundary. A minimum of three 
points along the groundwater flow path are required to complete the degradation rate 
analysis. Three proposed monitoring well locations (LC14, LC15 and LC16) were 
selected to ensure three points exist along each of the three potential flow paths. The 
exi sting and proposed wells will form three transects, each located along a potential 
groundwater flow direction. One new monitoring well (LCI7) also will be installed 
upgradient of the Site to assess upgradient groundwater quality and potential influence 
of ofT-Site groundwater on groundwater conditions. Four proposed monitoring well 
locatiorLS (LC18, LC19, LC20 and LC21) were selected to assess groundwater along 
the: soufli-southeastem Site boundary. A piezometer (PZOl) will also be installed in the 
southwestern portion of the Site to provide groundwater elevation information. The 
proposed monitoring well locations, the locations of existing monitoring wells to be 
inc;luded in the Rl, and potential groundwater flow directions are shown on Figure 2-3. 

The first transect will follow the potential northeasterly flow direction and will be 
compris(;d of monitoring wells LC07, P02, and proposed well LCI 4 to be installed as 
the: down gradient point of the northeastem transect. The second transect (to follow the 
potential easterly groundwater flow direction) will be comprised of monitoring wells 
LC07, LCIO, and proposed well LC15. Monitoring well LC12 may also be used 
wi thin the second transect once a groundwater gradient and flow path direction have 
been verified in this portion of the Site. The third transect will evaluate the potential 
southeas terly component of groundwater flow. This transect will be comprised of 
LC:07, proposed well LC16, and LC04. 

One monitoring well (LCI 7) will be installed upgradiant of the Site west of the Paxton 
Lagoonj.. The objective of the off-Site monitoring well is to assess upgradient 
groimdwater quality and potential influence of off-Site groundwater on groundwater 
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conditions. This well will be screened in the surficial water bearing zone. Four 
monitoring wells (LC;i8 to LC21) will be installed along the south-southeastern Site 
boundary in order to assess groundwater conditions in the southern portion of the Site. 
One piezometer (PZOl) will be located in the southwestern portion of the Site for 
groundwater elevation data. 

In addition to the installation of the proposed monitoring wells, an inventory of the 
existing monitoring well network will be conducted to verify the integrity of the 
existing monitoring wells and determine if any of the wells should be redeveloped 
before they are sampled. The existing well inventory will include monitoring wells 
POl, PO?., P04, P05, LC07, LCIO, LC12, and LC04. Replacement wells will be 
infitalled if any damaged wells that are identified are determined to be necessary to 
meet the objectives of the RI/FS Work Plan. The existing fencing at the Site will also 
be inspected during the inventory of the existing monitoring well network,. The 
Responcrents will continuously maintain the fence that is currently in place on a portion 
of the Site, and will install fencing in additicmal areas as needed to secure the Site. 

3.3 Monitoring Well Elevation Survey 

A Site survey incorporating the monitoring wells and piezometer (PZOl) shown on 
Fijjure 2-3, including top of casing elevation, ground surface elevation will be 
peiTormed following completion of the motutoring well installation tasL 

3.4 Groundwater Monitoring 

Groundwater samples for chemical analysis will be collect from twelve (12) on-Site 
monitoring wells (P02, LC04, LC07, LCIO, LC12, LC14, LC15, LC16, LC18, LC19, 
LC"20 and LC21) and one (1) off-Site monitoring well (LCI7) to determine constituent 
beliavior and biogeochemical conditions within the proposed groundwater flow 
transects. Groundwater samples will be analyzed for low flow parameters, VOCs, light 
gases, and inorganic parameters. Low flow parameters will include dissolved oxygen, 
pH, conductivity, temperature, and oxidation-reduction potential. Light gases include 
methane, ethane, and ethene. Inorganic parameters will include nitrate, total and 
dissolved iron, sulfate, sulfide, ammonium, total suspended solids (TSS), and total 
Target Analyte List (TAL) metals. Groundwater samples will also be collected from 
the; proposed piezometer (PZOl) and analyzed for the same list of parameters identified 
above for the identified monitoring well network. 
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The Site groundwater monitoring will occur in a single groundwater monitoring event. 
PriiDr to g;rc*undv/ater sampling, a contemporaneous round of groundwater elevation 
measurements will be collected from all existing, new or replacement monitoring wells 
and the new piezometer at the Site. The Respondents and U.S. EPA recognize that a 
single round of groundwater sampling may not provide sufficient information 
regarding the extent and fate of constituents in groundwater. The Respondents will 
address tine data gap with supplemental monitoring to adequately characterize site 
groundwater, as necessary. 

3.5 Hydraulic Testing 

An accurate estimate of the groundwater velocity is necessary to analyze Site data for 
natural attenuation processes and to design and implement enhancements to expedite 
degradation rates, if necessary. In order to estimate the hydraulic conductivity of the 
fill, silty-sand and sandy surficial geologic material at the Site, hydraulic conductivity 
tests will be conducted. In-situ hydraulic conductivity (slug) tests will be conducted at 
nev/ and existing wells to estimate the hydraulic conductivity of the geologic materials 
adjacent to the screened interval of the wells. 

Slug tests measure the hydraulic response of the geologic materials adjacent to the 
screened interval of the well to a near-instantaneous withdrawal event. Slug-in/slug-out 
or repeat slug out (for water table wells) will be performed at each well. Each test will 
use a slug consisting of a five-foot long, '/2-inch diameter solid plastic cylinder. A 
slug-in test will be performed by rapidly lowering the slug, causing a near-
instantaneous rising of the water level. Water level and elapsed time will be recorded 
on a log-scale using a Hermit™ data logger and pressure transducer during the 
equilibration of the water level. A slug-out test will be performed by rapidly raising 
the slug cut of the well, causing a lowering of the water table, and allowing the water 
level to equililH-ate to static conditicais. Water level and elapsed time will be recorded 
on a log-scale using a Hermit™ data logger and pressure transducer during the 
recovery of the water level to pretest levels. 

3.6 Test Trench Groundwater Sampling 

In order to assess groundwater quality at the interface between the Site and the Indian 
Ridge Mar;;h, one groundwater sample (LCTOl) will be collected from an open test 
trench. Ihe trench will be approximately ten feet long, two feet wide, and five feet 
deep. The trench will be dug along the northeast boundary of the Site at the 
approximate location shown on Figure 2-3. The water sample collected from the 
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trench wall be analyzed for VOCs, light gases, and inorganic parameters. Inorganic 
parameters include nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, 
and total TAL metals. 

Tasks to be conducted after Site characterization has been completed include: 

• Remedial Investigation Report (see Section 4.0); 

• Bas(;line Human Health and Ecological Risk Assessments (see Sections 4.1 and 
4.2); and 

• Feasibility Study (see Section 6.0). 

These tasks are discussed in greater detail in the following sections. 

4.0 Remedial Investigation Report 

At the conclusion of the Rl activities at the Site, a comprehensive Rl report will be 
pnrpared to present and evaluate the existing and supplemental site characterization 

„, daia collected under this RI/FS Work Plan. The Rl Report wiU be prepared in 
compliance with requirements and guidance for RI/FS studies and reports, including 
but not limited to U.S. Environmental Protection Agency (U.S. EPA) Superflmd 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLu\ (LJSEPA 1988) (RI/FS Guidance), and other guidance that the U.S. EPA uses 
in conducting or submitting deliverables for a RI/FS, as appropriate. The Rl Report 
will include a summary of available historical data, a discussion of the Rl site 
chiiracterization activities outiined in Section 3.0 of this RI/FS Work Plan, the results 
of the Rl activities, a Human Health Risk Assessment (HHRA), and an Ecological Risk 
Assessment (ERA). A tentative outiine for the Rl Report is provided in the SOW (see 
Appendix A). Additional details regarding the HHRA and ERA components are 
provided below. 

4.1 Human Health Risk Assessment 

This HHRA will be conducted in accordance with U.S. EPA and Dlinois EPA guidance 
including: 

• Risk Assessment Guidance for Superfund (RAGS) - Parts A, D, and E (USEPA 
1989. 1998a, 2004); 
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• Supplemental Guidance to RAGS: Calculating the Concentration Term (USEPA 
199:2a); 

• The Lognormal Distribution in Environmental Applications (USEPA 1997a); 

• Exposure Factors Handbook (USEPA 1997b); and 

• Tiered Approach to Corrective Action Objectives (TACO), 111. Adm. Code Title 
35, Part 742. 

Consistent with guidance developed by U.S. EPA (1989), the HHRA will include the 
following basic components: hazard identification, exposure assessment, toxicity 
assessment, and risk characterization. Hazard identification includes the analysis of 
relevant Site data and the identification of constituents of potential concem (COPCs). 
The exposure assessment identifies exposed populations and potential exposure 
pathways, estimates exposure point concentrations, and calculates doses for each 
pathway. The toxicity assessment provides a compilation of quantitative and 
qualitative toxicity information about each COPC and identifies toxicity values 
descriptive of the dose-response relationships. Finally, the risk characterization 
estimates and summarized the cancer risks and noncancer hazards for each exposure 
pathway and population. In addition, the HHRA will describe the degree of certainty 
and conservatism associated with each component of the HHRA. 

4.2 Ecological Risk Assessment 

The purpiose of the ERA will be to evaluate potential risks associated with exposure of 
aquatic biota and representative wildlife receptors to chemicals in surface soil, surface 
water, sediment, and biota on or adjacent to the Site. As such, it will provide a baseline 
evaluation of the nature and geographical extent of the possible ecological risks, based 
on cunent knowledge of environmental conditions, chemicals of interest, and 
ecological receptors in the study area. 

The objectives of the ERA will be to: 

• Identify chemicals in environmental media (surface soil, surface water, sediment, 
and iDiota tissue) that may pose a significant risk of adverse effects to ecological 
recqjtors (chemicals of potential ecological concem or COPECs); 

• Identify potentially exposed receptors of interest (ROIs) and potentially complete 
exposure pathways to COPECs in environmental media. 
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• Assess and quantify the potential risks associated with each complete exposure 
path\ '̂ay for representative ROIs; and 

• Summarize the nature and spatial extent of possible risks to ROIs. 

Tlie ER.\ will follow relevant USEPA guidance, including: 

• Framework for Ecological Risk Assessment (USEPA 1992b); 

• Ecological Risk Assessment Guidance for Superfund: Process for Designing and 
Conducting Ecological Risk Assessments (USEPA 1997c); and 

• Guidelines for Ecological Risk Assessment (USEPA 1998b). 

Consistent with the conceptual fi:amework for ERA developed by USEPA (1992c), the 
EILA wi 11 be organized into three major components: problem formulation, analysis 
(ej:posure characterization and effects characterization), and risk characterization: 

• Problem formulation is a process to define the specific issues addressed in the 
ERJi. It describes: a) ecological resources at the Site; b) representative ROIs, 
COPECs, and complete exposure pathways; c) a conceptual site model that 
establishes the exposure pathways that will be evaluated in the ERA and defines 
the relationships among endpoints; and d) assessment and measurement endpoints 
specifying the goals of the ERA. 

• Analysis will include: a) exposure characterization, which quantifies the 
concentrations or doses of COPECs that ROIs might contact via each identified 
exposure pathway based on measured concentrations of COPECs; and b) effects 
characterization, which quantifies the concentrations or doses of COPECs that 
migfit be associated with adverse effects in ROIs. 

• Risk characterization is tie integration of the exposure and effects information to 
identify the nature and spatial extent of potential risks, if any. The quantitative 
results of the risk estimation process will be considered in light of site-specific 
considerations and uncertainties in the exposure and effects assessments. 

Collectively, these components of the ERA are intended to provide a scientifically 
soind fremework to support environmental management decisions. Using this 
framework, the ERA will evaluate the nature and spatial extent of possible ecological 
effects based on current knowledge of environmental conditions at the Site. 
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5.0 Ireatability Studies 

Nc> treatability studies are proposed in this Work Plan, and as such there are currently 
no data lequirements for treatability studies. As stated in Task 4 of the SOW, "If 
dd'ennined to be necessary by U.S. EPA or the Respondents, treatability testing will be 
performed by the Respondents to evaluate a specific remedial approach of technology 
provided for in the FS". If, using the above-described mechanism, it is determined that 
one or more treatabiUty studies will be undertaken, a literature review will be 
conducted first to gather information on performance, relative costs, applicability, 
treatment efficiencies, operation and maintenance (O&M) requirements and 
implementabilityof any candidate technology. 

If })racti(;a] candidate technologies have not been demonstrated, or cannot be 
adequately evaluated for this Site on the basis of available infonnation, a Treatability 
Study Work Plan would then be prepared for U.S. EPA review and approval. If 
necessary, candidate technologies for a treatability studies program will be identified in 
a C'andiclate Technologies and Testing Needs Technical Memorandum that will be 
prepared following submittal of the draft Rl Report, to U.S. EPA. The list of candidate 
technologies will cover the range of technologies required for altematives analysis. 
The specific data requirements for the treatability testing program, if required would be 
refined during Site characterization and the development and screening of remedial 
altianatives. 

6.0 Feasibility Study Report 

Upon completion of the Rl Report, a FS will be conducted in order to develop and 
screen an appropriate range of remedial altematives which incorporate the findings of 
the Rl Report including the HHRA and ERA. The FS Report will also provide 
information necessary for the U.S. EPA to prepare relevant sections of the Record of 
Decision (ROD) for the Site. The information required is ouflined in Chapters 6 and 9 
of U.S. EVA'sA Guide to Preparing Superfund Proposed Plans, Records of Decisions, 
and Other Remedy Selection Decision Doaiments (USEPA 1999). A tentative oufline 
for the FS Report is provided in the SOW (Appendix A). 
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7.G Project Organization and Schedule 

7.1 Project Organization 

The section describes project organization, responsibilities of the project team, 
progress reports, and schedule. 

The organizational stmcture of the project is shown on Figure 5-1 and is as follows: 

U.S. EPA Proiect Coordinator: Kyle Rogers of the Superfund Division, Region 5 is 
the designated U.S.EPA Project Coordinator. The U.S.EPA Project Coordinator also 
has the authority of the Remedial Project Manager (RPM) and On-Scene Coordinator 
(OSC) as provided by the National Contingency Plan (NCP). 

Rl/I-S Proiect Manager: ARCADIS 

ARCADIS shall serve as flie RI/FS Project Manager. As Project Manager, ARCADIS 
has the overall responsibility for implementing the RI/FS Work Plan. 

7.2 Responsibilities of Project Team 

The: key iVRCADIS project personnel and their responsibilities are as follows: 

Proiect Manager: Jack Kratzmeyer 

Management of ARCADIS project team; 

Meetings with Site Group and U.S. EPA; 

Coordination of technical task leaders; 

Data evaluation; 

Preparation and review of Work Plan and related plans; and 

Technical representation of project activities. 

Technical Task Managers 

The ARCADIS technical task leaders are responsible for the task-specific aspects of 
the RI/FS Work Plan and related plans. The task leaders report to the project manager. 
The task leaders are as follows: 
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Ht̂ alth £.nd Safety Mija Coppola 

Project Engineering Darren Quillen 

Hydrogeology Todd O'Brien 

Ri sk As sessment Miranda Henning 

Database TBD 

7.3 Progress Reports 

In accordance with Task 6 of the SOW, monthly progress reports will be submitted to 
U.S. EPA by the 15th day of the following month during periods of active field 
activities. These reports will include the following infonnation: 

• A description of any significant developments during the preceding period; 

• Results of sampling and tests and all other data received, or reference other 
submittals if the results and data were submitted imder separate cover (the progress 
report will note that the data are unreviewed and unvalidated and therefore 
considered to be preliminary); 

• A description and schedule for the work planned for the next reporting period; and 

• A description of all problems encountered, any anticipated problems, any actual or 
anticipated delays, and solutions developed and implemented to address any actual 
or anticipated problems or delays. 

7.4 Schedule 

A tentative schedule for tasks associated with the RI/FS is ouflined below 

Rl REPORT: The RI Report, including HHRA and ERA, is due 120 calendar days 
following die receipt of analytical data following completion of the last field sampling 
event under the RI/FS Work Plan. 

FS REPORT: The FS Report, including Remedial Action Objectives and Comparative 
of Anal>sis Altematives, is due within 90 days of U.S. EPA's approval of the RI 
Report. 
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M(3NTHLY PROGRESS REPORTS: On the 15*̂  day of each month or the first 
business day after the 15"" of the month, monthly progress reports shall be submitted to 
the U.S. EPA 
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Tiible 2-1. Existing Monitoring Well Construction Information 
Lake Calumet Cluster Site, Chicago, Illinois 

MWID 
Install 
Date 

Depth of 
Well Location Completion 

(ft bgs) 

Upper Lower Screened Unit 
(ft bgs) (ft bgs) Classification 

ICOi 

LC02 

LC;03 

LC:04 

LC-05 

LC06 

LC07 

LC09 

LCIO 

LCI I 

LCI 2 

LC13 

POl 

P02 

P03 

P04 

P05 

G21S 

G21D 

G22D 

G2,6D 

G13.0B 

22-Apr-99 

23-Apr-99 

23-Apr-99 

21-Apr-99 

26-Apr-99 

26-Apr-99 

21-Apr-99 

20-Apr-99 

20-Apr-99 

19-Apr-99 

20-Apr-99 

21-Apr-99 

02-Oct-90 

03-Oct-90 

04-Oct-90 

05-Oct-90 

— 

— 

— 

— 

.. . 

. . . 

N of Paxton I 

N of US Drum 

N of US Drum 

US Drum 

US Drum 

US Drum 

Album 

Album 

Album 

US Drum 

US Drum 

Unnamed Parcel 

Album 

Album 

Album 

Album 

Album 

US Drum 

US Dmm 

Album 

N of US Drum 

N of Album 

16 

16 

15 

16 

16 

15 

14 

20 

15 

20 

15 

16 

20.5 

20.5 

24.5 

20.5 

— 

— 

— 

48 

40 

118 

5 

4 

4.5 

5 

5 

5 

4 

15 

5 

14 

5 

5 

10.4 

10.5 

14.9 

10.0 

— 

— 

— 

— 

— 

— 

15 

14 

14.5 

15 

15 

15 

14 

20 

15 

19 

15 

15 

19.8 

20 

23.9 

19.6 

— 

— 

— 

— 

.. . 

. . . 

Shallow Fill 

Shallow Sand/Silt Clay 

Shallow Fill 

Shallow Fill 

Shallow Fill 

Shallow Fill 

Shallow Fill 

Shallow Fill 

Shallow Fill 

Shallow Sand/Silt Clay 

Shallow SandySilt Clay 

Shallow Fill 

Shallow Fill . 

Shallow Fill 

Shallow Fill 

Shallow Sand/Silt Clay 

No Boring Log 

No Boring Log 

No Boring Log 

Lower Sand 

Lower Sand 

Bedrock 

Nc.le.3 

No data available 

GAAprqjccftCilumel Clu:tLi'.C1001286 OOOACltOl2860002\DauGapS0W\Tables\TI - MWConsln ic l ionxls xls 



Table 2-2- Groundwater Analytical Results - Volatile Organic Compounds 
I nice Calumet C!u5ter Site, Chicago, Iliinooi: 

Dale 

Alburn 

I-.Sep-^R 

lO-May-99 

IO-May-99 

lO-May-99 

lQ-MaV-99 

lO-May-99 

lO-May-99 

30-Jul-04 

lO-May-99 

30-Jiil-04 

lO-May-99 

30-Jal-04 

U.S. Drum 

l-Sep-98 

l-Sep-98 

IO-May-99 

lO-May-99 

30-Jul-O4 

IO-May-99 

30-Jiil-04 

IO-May-99 
30-JU1-04 

IO-May-99 

30-3ul-04 

IO-May-99 

30-Jul-04 

Wr!! !D 

GW-2* 

P-01 

P-02 

P-03 

P-04 

P-05 

LC-07 

LC-07 

LC-09 

LC-09 

LC-10 

LC-10 

G W - 1 * 

GW-3* 

G 2 I S 

LC-04 

LC-04 

LC-05 

LC-05 

LC-06 

LC-06 

LC-I I 

LC-11 

LC-12 

LC-12 

Vinyl 

Chloride 

ug/L 

NE 

<10 

< I 0 0 

<10 

<10 

<10 

<2,000 

Not sampled • 

<10 

<2 

< I 0 

<2 

NE 

N E 

<10 

<10 

<2 

<10 

<2 

< I 0 

<2 

<10 

<2 

<25 

2 

Cliloro 

cliiane 

ug/L 

NE 

< I 0 

<100 

<:10 

<:10 

<10 

<2,000 

Methylene 

Chloride 

ug/L 

NE 

I 3 J 

170 J 

17J 

191 

<10 

<2,000 

• not accessible 

<10 

10 

<10 

10 

NE 

N E 

<10 

<10 

<2 

<10 

<2 

^10 

10 

< I 0 

<2 

<25 

<2 

<to 
<5 

<10 

<5 

NE 

NE 

< I 0 

<10 

<5 

<10 

<5 

<10 

<5 

< I 0 
<5 

<25 

24 J 

Aucione 

ug/L 

NE 

19 J 

< I 0 0 

24 

<10 

1 9 J 

<2,000 

32 
<10 

27 J 

< I 0 

NE 

N E 

< I 0 

<10 

< I 0 

<10 

< I 0 

<10 

<10 

< I 0 

< I 0 

<25 

<10 

1,1-

nic'nioro 

ethane 

ug/L 

NE 

<I0 

<I00 

< I0 

<10 

<I0 

<2,000 

<I0 

<2 

<10 

<2 

NE 

NE 

<10 

<10 

<2 

<10 
<2 

<10 

<2 

< I 0 

<2 

<25 

<2 

CIS-1,2-

Uichloro 

ethene 

Nh 

<10 

<100 

<I0 

< I0 

<10 

<2,000 

<10 

<2 

<10 

<2 

NE 

NE 

<10 

<10 

<2 

<10 

<2 

<10 

<2 

<10 

<2 

<25 

<2 

(MErC) 

NE 

<-10 

<100 

< I 0 

<10 

< I 0 

<2,000 

<10 

<5 

<10 

<5 

NE 

NE 

< I 0 

<10 

<5 

< I 0 

<5 

>;10 
<2 

< I 0 

<5 

<25 

<5 

Tri chloro 

cihciic 

ug/L 

NE 

<10 

<100 

< I 0 

<10 

< I 0 

<2,000 

<10 

<2 

<10 

<2 

NE 

NE 

< I 0 

<10 

<2 

< I 0 

<2 

< \ 0 

<2 

< I 0 

<2 

<25 

<2 

Benzene 

ug/L 

8 

55 J 

95 J 

14 

68 

65 J 

2,400 J 

6 J 

6.9 

7 J 
7.6 

6 

6 

21 

I J 
6.6 

<10 

-;2 

26 J 

6.9 

27 J 

24 

72 J 

30 

4.Methyl-2-

Pentanone 

(MIBK.) 

NE 

< I 0 

310 

< i y 

<10 

< I 0 

<2,000 

<10 

<2 

<10 

<2 

NE 

NE 

<10 

<10 

<2 

< I 0 

<2 

<10 

<2 

< I 0 

<2 

<25 

76 

Tcira ciiioro 

etlienc 

ug/L 

NE 

<10 

•-.100 

<.\0 

<10 

<10 

^2,000 

7 J 
<2 

<10 

<2 

NE 

NE 

< I 0 

<10 

<2 

<10 

<2 

<10 

<-> 

< I 0 

<2 

<25 

<2 

Toluene 

ug'L 

NE 

2 J 

l,t.OU 

< I 0 

<10 

< I 0 

38,000 J 

•^--10 

<2 

7 J 
<2 

NE 

NE 

1 J 

<10 

•-2 

<10 
<2 

<10 
- ' " l 

<10 
<2 

3 J 

8 

Chloro 

benzene 

ug/L 

NE 

6 J 

17U 

3 J 

7 J 

<10 

<2,000 

<10 

6.6 

6 J 

12 

NE 

NE 

13 

62 1 

110 

<10 

<2 

9 J 

6.0 

2 J 
2.8 

<25 

4 

Elhyl 

benzene 

ug/L 

NE 

I J 

55U 

• 1 0 

<10 

7 J 

5,800 J 

81 

2.5 

11 J 

<2 

NE 

NE 

<-10 

<10 

<2 

<10 

<2 

<I0 

2.5 

<1U 
<2 

8 J 

7.4 

3i>l;;lic 

ug/L 

Ni; 

• l u 

' lUO 

<w 

• ; lo 

2 J 

-2 .000 

<10 
...7 

• 10 
.:2 

NE 

NE 

<10 

•-10 

<2 

-•'10 

<2 

•.10 

_̂2 

- 10 
...2 

• 25 

• • - 2 

Xyiclles 

ug'L 

NE 

12 J 

31,000 

<10 

<10 

AS 

1 8,000 J 

36(1 

16 

63 J 

2 

m. 

NE 

<10 

1J 

.-.2 

< I0 
^ -1 

6J 

10 

-.10 
. T 

S ,1 

38 
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Table 2-2. Groundwater Analytical Results - Volatile Organic Compounds 

Vinyl 

Chloride 

ug/L 

Chloro 

ethane 

ug/L 

Methylene 

Chloride 

ug/L ugn. 

1.1-

LMc.filoro 

ethane 

ugA. 

cis-1,2-

Uichloro 

ethene 
rlEK) cllicne 

ug/L 

Benzene 

ug/L 

4-Mcthyl-2-

Pentanone 

(MIBK) 

iclra cninrn 

ethene 

ug/L 

Toluene 

ug/L 

iJhloro 

benzene 

ug/L 

Ethyl 

beiizenu 

ug/L ug/L ug/L 

lO-Mav-99 

31-Jul-02 

3t-Jul-02 

I r - m 

L C 0 3 

LC-03 

.Tin 

<2 

<2 

20 J 

23 

22 

< I 0 

<S 

<5 

<10 
^10 

< I0 

<10 

<2 

>:2 

<.I0 

<2 
<2 

<10 

•:5 
•--5 

<10 

<2 

<2 

9 J 

4.4 
4.4 

--10 

<2 
<2 

<10 

<2 
<2 

•;10 
<2 

<2 

3 1 

3.1 

3 

..'10 

<2 
<2 

31-Jul-02 G26D 

Unnamed Parcel 

IO-May-99 LC-13 
30-Jul-04 LC-13 

North of Paxton I 

<10 

<2 

<2 

8 1 

<5 <I0 <2 <5 <2 

< I 0 

<5 
23 J 
<10 

<10 

<2 

<10 

<2 

<10 

<2 

<10 

<2 

52 J 

54 

< I 0 
<2 

<2 

SJ 

9 
7J 

lO-May-99 

3I-Jul-02 

31-Jul-02 

LC-01 

LC-OI 

LC-OI 

84 J 

32 

31 

190 

290 

410 

22,000 

310 

490 

5,000 

9,200 

9,300 

1,400 
50 

54 

750 
4 

4 

3,600 

7,500 

7,300 

270 

2.5 

29 

73 J 

72 

73 

390 J 

1,300 

1,800 

130 

<2 

<2 

3,700 

1,800 

2,000 

•;ioo 

<2 

<2 

240 

350 

460 

- 100 ')(.0 

1,400 

1,800 

North of US Drum 

lO-May-99 

31-Jul-04 
LC-02 

LC-02 

<10 

<2 

<10 

<2 

<10 

<5 
< I 0 
< I 0 

<10 

<2 

3 

<2 

<10 

<5 

< I 0 

<2 

9 

<2 

<10 

<2 

< I 0 

<2 

< I 0 

<2 

<10 

<2 

<:10 

<2 

Notes: 

* Gcoprobc samples 

Only compounds with detections listed 

ug/L micrograms per liter 

J Value is an estimated quantity 

B Vulue is between the instrumenl detection limit and the contract required deletion limil. 

.^ Not available 
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Table 2-3. Summary of Off-site and Downgradient Surface Water Analytical Results 
Volatile Organic Compounds 
Lake Calumet Cluster Site 

r̂  ,w n rr̂  2-Butanone ^ ^ Methylene ^ , ,^ , 
Date Well ID ,. ,„,,^ Acetone _, , . , Toluene Xylenes 

(MEK) Chlonde 
ug/L ug/L ug/L ug/L ug/L 

' ' • i igr 

Area of observed groundwater discharge east of LCCS Site 

l-Sep-98 SW08 <10 7 J I J <10 <10 

I-Sep-98 SW07 <10 <10 3 J <10 <10 

l-Sep-98 SW06 <10 <10 <10 2 J I J 

l-Sep-98 SW05 <10 <10 <10 <10 <10 

Remaining area located downgradient of LCCS estimated groundwater flow 

I-Sep-98 

l-Sep-98 

1 -Sep-98 

l-Sep-98 

lSsp-98 

l-Sep-98 

SW04 

SW03 

SW02 

SW19 

SWOl 

SW-18 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

<10 

lOJ 

1 J 

2 J 

6 J 

<10 

<10 

<10 

I J 

2 J 

<10 

<10 

<10 

<10 

1 J 

2 J 

<10 

<10 

<10 

<10 

Area located downgradient of Paxton I estimated groundwater flow 

l-Sep-98 SW09 2 J 14 3 J 

l-Sep-98 SWIO <10 37 2 J 

l-Sep-98 SWl l <10 <10 2 J 

<10 

<10 

<10 

<10 

<10 

<10 

Note;.: 

Only compounds with detections listed 

ug/L micrograms per liter 

J Value is an estimated quantity 
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1. Introduction 

The purpose of this Sampling and Analysis Plan (SAP) is to present the field 
proc:edures that wall be used during the remedial investigation/feasibility (RI/FS) study 
at tl-ie Lake Calumet Cluster Site located in Chicago, Illinois (the Site). This SAP 
covers the following RI field activities: 

• Install eight monitoring wells and one piezometer to verify hydraulic gradient and 
flow direction. 

• Conduct an elevation survey, including top of casing elevation and ground surface 
elevation of monitoring wells. 

• Sample the eight new monitoring wells, the new piezometer, and five of the 
existing monitoring wells. 

• Conduct hydraulic conductivity testing (slug testing) of the fill, silty-sand and 
sandy surficial geologic material at the Site. 

• Colla:t one groundwater sample fi-om a test trench placed at the interface of the 
Site and the bidian Ridge Marsh. 

The rational for collecting samples in select areas is presented in Table B-1. Table B-2 
summarizes the field and analytical parameters for each sample matrix. 

The SAP is derived fi-om field sampling protocols that are based on technically sound, 
standard practices such as those published in "Handbook for Sampling and 
Preservation of Water and Wastewater," U.S. EPA, 1982, "RCRA Ground-Water 
Monitoring Technical Enforcement Guidance Document," U.S. EPA, and Standard 
Operating Procedures (SOPs) developed by ARCADIS G&M (ARCADIS). The SAP 
protiDcols were developed to ensure that the RI field procedures are of uniform and 
high quality. The proper use of the SOPs developed by ARCADIS is outlined in TlOO 
"SOP Control and Use" (Attachment B-1). 

1.1 Sampling Team Responsibilities 

The project team members were selected because of their experience in the following 
areas: 

• Technical expertise m preparing National Contingency Plan (NCP)-compliant 
feasibility studies, including development and screening of altematives, cost 
sstimfitinp- anrl evnli iatincr remedial ter.bnoloffi 2stim£iting, and evaluating remedial technologies. 
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'«IH, 

• Familiarity and previous experience at the Site. 

• Technical expertise in groundwater remedial technologies. 

This project will be managed in accordance vidth the organization chart presented in 
Figure B-1. This hierarchy will be used to ensure that all team members are familiar 
with their expected roles in completing a specific assigimient. The management 
responsibilities are described below: 

Proiect Manager - Jack Krat2mever 

• Management of ARCADIS project team; 

• Meetings with Respondants and U.S. EPA; 

" Coordination of technical task leaders; 

• Data evaluation; 

• Prepsuation and review of Work Plan and related plans; and 

• Technical representation of project activities. 

Technical Task Managers 

The ARCADIS technical task leaders are responsible for the task-specific aspects of 
the RI/FS Work Plan and related plans. The task leaders report to the project manager. 
The task leaders are as follows: 

Health and Safety 

Project Engineering 

Hydrogeology 

Risk Assessment 

Database 

Mija Coppola 

Darren Quillen 

TBD 

Miranda Henning 

TBD 

1.2 Site and Project Description 

The read£.T is referred to Section 2.0 (Background) of the Remedial Investigation/ 
Feasibility Study Work Plan (RI/FS Work Plan) for a description of the Site and a 
summary of the pertinent site background and operating history. This plan specifically 
addresses the field sampling procedures that will be followed during RI field 
investigations at the Site. 
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2, Sampling Program, Procedures, and Equipment 

2.1 Installation of Moni tor ing Wells 

The new v/ells associated with the RI will be installed using hollow stem auger drilling 
metliods (i\STM Method D1452, Attachment A-2) and standard split-barrel sampling 
techniques. Prior to initiating drilling and between each borehole, the auger flights, 
drill rig, and all downhole equipment will be decontaminated with a pressurized steam 
cleaner. 

2.1.1 Well Constnjction 

A total of nine (9) monitoring wells (total includes proposed piezometer PZOl) are 
expected to be installed as part of the RI. This total includes eight on-Site monitoring 
wells and one off-Site monitoring well. 

The existing and new well locations are shown on Figures B-2 and B-3. The well 
installations will be performed using a truck-mounted drill rig and hollow-stem augers. 
The monitoring wells will be installed by a qualified drilling subcontractor, under the 
supervision of an ARCADIS geologist. Continuous soil samples will be collected fi-om 
the unsaturated zone in each of the soil borings. The soil samples wall be screened in 
the field for visual signs of contamination. During drilling operations, the lithology of 
the soil samples will be classified in accordance with the Unified Soil Classification 
System (AiSTM D2487). Refer to ARCADIS SOP Til 6 "Borehole Soil Logging" 
(Attachment B-1). 

The SOP for well installation operations is provided in Attachment B-1, 'T105-
Monitoring Well Installaticai Unconsolidated Formation". All downhole equipment 
will be steam cleaned between each location and sampling equipment will be 
decontaminated with a non-sudsing detergent and rinsed with distilled water between 
each sample interval. Each well will be developed by overpumping and surging (surge 
block or ail' lift), to remove a minimum often well volumes or until water clarity is 
achieved. .All soil cuttings, development fluid, and decontamination water will be 
drummed for subsequent characterization and disposal, as appropriate. 

In addition to developing the new monitoring wells, ARCADIS will conduct a survey 
of the existing monitoring wells to verify their integrity and determine if any of the 
wells should be redeveloped. If it is determined the wells require redevelopment, they 
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will be redeveloped by overpumping and surging (surge block or air lift), to remove a 
minimum often well volumes or until water clarity is achieved. 

2.2 Site Topographic Survey 

The Site topographic survey will address RI monitoring well locations. The 
monitoring well locations will be surveyed relative site datum to be assigned during 
field activities. Elevations will be surveyed to +/- 0.01 foot using an automatic level. 

2.3 Groundwater L^vei 

Groundwater levels will be collected at accessible existing and the three new on-Site 
monitoring wells and one new off-Site monitoring well. The groundwater level vnll be 
meaisured to the nearest 0.01 foot using a pre-cleaned Solinst Model 101 electric water 
level indicator or equivalent. Field calibration, preventative maintenance, and SOPs 
are contained in Section 5.0. The total depth of the monitoring well fi-om the reference 
point (i.e., top of casing) will be measured to ±0.01 foot using a pre-cleaned weighted 
measuring tape. 

2.4 Groundwater Monitor ing 

The groundwater monitoring well network of thirteen (13) wells (total includes PZOl) 
will be sampled in one round. A list of the sampling points is provided in Table B-1. 
The groundwater samples will be submitted to STL Savannah of Savannah, Georgia 
(project laboratory) for analyses of the parameters listed in Table B-3. The 
groundwater samples collected for analysis will be collected using low-flow sampling 
methods. 

The protocol described herein applies minimal drawdown techniques to obtain samples 
that ,ire representative of groundwater moving through the subsurface under natural 
conditions. Groundwater samples will be collected and analyzed for the parameters 
listed in Table B-4. 

All downhole equipment, such as the water level indicator, dissolved oxygen probe, 
and ]3umps, will be decontaminated as discussed in Section 6.0. Purge water and 
decontamination water will be managed as discussed in Section 7.0. 

The minimal drawdown purging and sampling protocol will be as follows: 

G:\Aproject\C:alumet ClustertCI001286.000-\CI001286.0004\Final RI_FS Work Plan\Flnal App B 

SAP_epa(11042005).doc 



ARCADIS 

Appendix B 
Sampling and 
Analysis Plan 

Lake Calumet Cluster Site 
Chicago, Illinois 
Date: November 2005 
Page: 5 of 19 

"KihH 

The groundwater level will be measured to the nearest 0.01 foot using a 
pre-cleaned Solinst Model 101 electric water level indicator or equivalent. Field 
calibration, preventative maintenance, and SOPs are contained in Section 5.0. 

The total depth of the monitoring well fi-om the reference point (i.e., top of 
casing) will be measured to ±0.01 foot using a pre-cleaned weighted measuring 
tape. The measured well depth will be compared to the constructed well depth to 
evaluate the presence of any sediment accumulated at the well bottom. The 
measurement device will be lowered slowly to the well bottom to minimize 
mixing of the stagnant well casing water and to minimize agitation of solids into 
suspension. The depth of any well bottom sediment will be considered when 
positioning the pump intake to avoid mobilizing the sediment while purging. 

Puiging will be conducted using a Micropurge pump, a pre-cleaned 
stainless-steel bladder pump with a Teflon® bladder, or equivalent. The pump 
discharge line and air supply line for the bladder pump operation will be 
polyethylene and dedicated to the well. The bladder pump will be secured to 
nylon rope (dedicated to the well) and positioned in the well prior to 
commencement of purging and sampling activities. The bladder pump will be 
positiaied such that the pump intake corresponds to the middle of the screen. 
The SOP T133 for the Micropurge pump is included in Attachment B-1. 

Purging of the monitoring well will be conducted using a pumping rate, designed 
to minimize drawdown, no greater than 500 milliliters per minute (mL/min). 
Initial purging will begin using a pumping rate at the lower end of this range. 
The groundwater level will be measured while purging to ensure that less than 
0.3 foot of drawdown occurs. The pumping rate may be gradually changed 
depending upon the amount of drawdown and the behavior of the stabilization 
parameters (see item 5 below). Pumping rate adjustments generally will be 
made within 15 minutes fi-om the start of purging and then should remain 
constant for the duration of purging. While purging, the pumping rate and 
groundwater level will be measured and recorded every 10 minutes (or as 
appropriate). If it is apparent that stabiUzation of the purged groundwater (see 
item 5 below) will not be achieved rapidly, these measurements may be made at 
longer time intervals to allow field staff to perform other sampling activities. 

Stabilization of the purged groundwater is necessary prior to sampling to ensure 
that the samples obtained are representative of groundwater in the subsurface 
only and not influenced by stagnant groundwater stored in the well casing. The 
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field parameters pH, temperature, conductivity, oxidation-reduction (redox) 
reaction potential (ORP), and dissolved oxygen (DO) will be monitored while 
puTjjing to evaluate the stabilization of the purged groundwater. The field 
parameters will be measured and recorded every 10 minutes (or as appropriate) 
and recorded on the Groundwater Sampling Form, an example of which is in 
Attachment B-2. Stabilization will be considered to be achieved when three 
consecutive recorded readings for each parameter are within the following limits: 

pH 

Temperature 

Cor.ductivity 

ORJ' 

DO 

±0.1 pH units of the average value of the three 
readings; 

±3 percent of the average value of the three readings; 

±0.005 milliSiemen per centimeter (mS/cm) of the 
average value of the three readings for conductivity 
<1 mS/cm and ±0.01 mS/cm of the average value of 
the three readings for conductivity >1 mS/cm; 

±10 millivolts (mV) of the average value of the three 
readings; and 

±10 percent of the average value of the three 
readings. 

pH, temperature, conductivity, ORP, and DO will be monitored using a YSI 
Model 6820 instrument or equivalent instruments. Field calibration, 
preventative maintenance, and SOPs are contained in Section 5.0. At the start of 
purj^ng, the purge water will be visually inspected for water clarity prior to 
connecting the flow-through-cell. If the purge water appears turbid, purging will 
be continued until the purge water becomes visibly less turbid before coimecting 
the tlow-through-cell. While purging, the meter readings will be monitored for 
evidence of meter malfimction. The following are common indicators of meter 
malfiinctions: 

• DO above solubility [e.g., oxygen solubility is approximately 11 milligrams 
per liter (mg/L) at 10° Celsius] may indicate a DO meter malfunction; 

• Negative ORP and DO greater than 1 to 2 mg/L may indicate either an ORP 
or a DO meter malfunction (i.e., should have positive ORP and DO greater 
than 1 to 2 mg/L imder oxidizing conditions); and 
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Positive ORP and DO less than 1 mg/L may indicate either an ORP or a DO 
meter malfimction (i.e., should have negative ORP and DO less than 1 mg/L 
under reducing conditions). 

'ii «i i ' 

Meter calibration fluids v̂ oll be available for meter re-calibration in the field, if 
necessary. 

In general, stabilization of the individual field parameters is expected to occur in 
the order hsted above. Should stabilization not be achieved for all field 
parameters, purging will be continued until a maximum of 10 well screen 
volumes have been purged fi-om the well. After purging 10 well screen volumes, 
purging will be continued if the purge water remains visibly turbid and appears 
to be clearing, or if stabilization parameters are varying slighfly outside of the 
stebihzation criteria listed above and appear to be approaching stabilization. In 
the event the monitoring well does not stabilize after the removal of 10 well 
screen volumes, the monitoring well will be redeveloped using the procedures 
described in Section 2.1.1. 

In the event that the groundwater recharge to the monitoring well is insufficient 
to conduct the minimal drawdown protocol, the well will be pumped dry and 
allowed to sufficiently recharge prior to sampling. Wells, which are purged dry, 
will not be subject to the above purging criteria. 

2.4 1 Groundwater Sample Collection Methodologies 

Groundwater samples will be collected using the following procedures during low-
flow sarrpling: 

1. A new pair of disposable latex gloves will be used for each sample collected. 

2. If a flow-through-cell is used, it will be disconnected prior to obtaining the sample. 
The discharge line fi-om the pump will be positioned at the base of the sample 
bottle. All required preservatives will be added to the samples in the manner 
consistent with the appropriate methodology by either placing the preservative in 
the sample containers prior to sampling or adding at the sample location 
immediately after collection. The sample bottle will be filled firom the bottom to 
the top and will be allowed to overflow before sealing (over flow is not 
recommended if the sample bottles have been prepared mth preservatives prior to 
sample collection). Samples will be collected in the following order: 
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a) VOCs; 

b) Light Gases; 

c) unfiltered inorganics; and 

d) filtered inorganics. 

Each VOC and light gases sample vial will be inspected for the presence of 
bubbles. If bubbles are observed, the sampler will attempt to add sample volume 
to :he vial to remove the bubbles. If bubbles continue to form, indicating 
effervescence, the sample will be discarded and recollected. The project 
laboratory will be notified that the samples are unpreserved and the analyses will 
be completed within the appropriate holding time. 

Parameters that require filtering will be collected following the attachment of a 
disposable 0.45 fim in-line filter to the discharge tubing. 

3. All equipment used during sampling, which may have come in contact v̂ ath 
potentially contaminated waters, viall be decontaminated. Latex gloves used 
during the collection of the samples will be disposed of The pump discharge line 
and air supply line will either be dedicated and left hanging in the well or disposed 
of after the well has been sampled. 

4. QC samples will be collected for chemical analysis as discussed in Section 3.0. 
The sample containers will be placed in the sample cooler with packing material 
and bagged ice and will be held at or below 4° Celsius prior to and during 
shipment to the laboratory. The samples will be shipped by ovemight delivery to 
the project laboratory. Sample custody and document control procedures ouflined 
in Section 4.0 will be followed. 

2.5 Hydraulic Conduct iv i ty Test 

To «:stimai:e the hydraulic conductivity of die fill, silty-sand and sandy surficial 
geologic material, in-situ hydraulic conductivity tests (slug tests) will be conducted at 
the :>ite. The testing will be conducted in accordance vnih the ARCADIS SOP T122, 
"Slug Tesiing Using a Hermit Data Logger" (refer to Attachment A-1). Data reduction 
for the hydraulic conductivity test results is also covered in the SOP. 
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2.(> Ti-ench Test 

In order to assess groundwater quality at the interface between the Site and the Indian 
I^dge ^/[arsh, one groundwater sample will be collected from an open test trench. The 
trench will be created with a small track hoe and will measure approximately ten feet 
long by two feet wide and five feet deep. The actually size of the test trench may vary 
depending on field conditions and equipment. A groundwater sample will be collected 
frcm the open trench. Samples will be analyzed for VOCs, light gases, and 
inorganics, as presented on Table B-4. 

3. Field Quality Control Sampling 

3.1 General 

The RI sampling and analysis program including associated QC sampling is 
summarized in Table B-2. 

The followng types of field QC samples will be collected for laboratory chemical 
analysis during the collection of select aqueous samples: 

• Equipment blank samples; 

• Trip blank samples; 

• Field duplicate samples; and, 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) samples. 

Each typ; of field QC sample for laboratory chemical analysis is discussed below. 

3.2 Equipment Blank Samples 

Equipment blank samples will be collected for any aqueous sampling activity that 
requires equipment decontamination. One equipment blank will be collected for each 
twenty oi fewer aqueous investigative samples submitted. 

Th(! equijjment blank will be obtained by passing analyte-fi-ee laboratory-supplied, 
deionized water through a cleaned sampling apparatus (i.e., bladder pump or sampler) 
and collecting it in a clean container. Specifically, the equipment blank for the bladder 
pump wall be collected by attaching a short length of discharge tubing to the pump. 
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turning tiie pump upside down and pouring laboratory-supplied deionized water 
through the pump and into the appropriate sample containers. 

3.3 Trip Blanit Samples 

Trip blank samples will be used to determine if the sample shipping or storage 
procedures have influenced the analytical results. Trip blanks will be prepared by the 
project laboratory using deionized water and preservative and sent to the Site in the 
shii)ping oontainer(s) designated for the project. These samples will be kept with the 
investigainve samples, then submitted to the laboratory for analysis with the 
investigauve samples. Trip blank samples will not be opened. 

Tri]) blanks will be analyzed for VOCs only. One trip blank will be submitted for each 
cooler co:itaining sample media for analysis of aqueous VOCs. 

3.4 Field Duplicate Samples 

During the RL field duplicate samples will be collected and submitted to the project 
labc»rator}'. VOC fi-actions for aqueous samples will be filled continuously until an 
individual vial is completely filled before filling a vial for a duplicate sample. One 
field duplicate will be collected for each ten or fewer investigative samples submitted. 

3.5 Matrix Spike/Matrix Spike Duplicate Samples 

MS/MSD sample volumes are additional sample aliquots provided to the project 
laboratory to evaluate the accuracy and precision of the sample preparation and 
analysis technique. 

Two times the normal sample aliquot is required for VOCs and light gases to conduct 
MS/MSD procedures. No additiaial sample volume is required for inorganics 
parameters. Sample collection is identical to the technique described for collection of 
field duplicates. Sample labeling identifies the respective sample location and each 
additional container, which is labeled as the "MS/MSD" volume. One MS/MSD 
sam]Dle will be collected for each twenty or fewer aqueous or sediment investigative 
sam]3les submitted. 
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••' <ii 

4. Sample Custody and Document Control 

ARCAE'IS follows the U.S. EPA Region 5 sample custody protocols described in 
"^EIC Policies and Procedures", EPA-330/9-78-001-R, revised August 1991. This 
custody is segregated into three parts: sample collection; laboratory analysis; and fmal 
evidence; files. Final evidence files, including all originals of laboratory reports, are 
maintained under document control in a secure area. 

A sample or evidence file is in a person's custody if: 

• The item is in actual possession of a person; or 

• The item is in the view of the person after being in actual possession of the person; 
or 

• The item was in actual physical possession of the person and is secured in an 
appropriate container and arrangements are made to transport it to the laboratory 
via a bonded courier, or 

• The item is in a designated and identified secure area. 

4.1 Sample Labeling 

Each sample container will be labeled with a unique sample number that will facilitate 
tracking and cross-referencing of sample information and will be recorded in the field 
lojjbook. The unique sample number will be recorded with the sample location in the 
field logbook at the time of sample collection. The field logbook will form part of the 
pei-manent field record. The sample numbering system to be used is described as 
follows (the information entered on the sample labels will be printed by the field 
sampler): 

Example: 

Wiere: 

LOC 

LOC-XX-MMDDYY 

designates sample location (i.e., LCIO, P02, etc.); 

designates types of sample (GW-groundwater); and 

designates date of collection presented as month, day, year. 

Q(̂  sam])les also will be numbered with a unique sample number. The sample location 
of each (̂ C sample will be recorded in the field log book only. The sample numbering 
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system to be used for such samples is described as follows (the information entered on 
th; samjDle labels will be printed by the field sampler): 

Ej:ample: 

^ni-MIvCDDYY-N 

Where: 

TB 

' • l l « | : | l ' 

designates type of field QC sample (Dup - field duplicate, EB -
equipment blank, TB - trip blank, and MS/MSD - matrix 
spike/matrix spike duplicate); 

MMDDIT - designatesdateofcollectionpresentedasmonth,day, year, and 

N - designates sequential number for each sample. 

An example of the sample label is provided in Attachment B-2. 

4.2 Field Chain-Of-Custody Procedures 

The sample packaging and shipment procedures summarized below will insure that the 
samples will arrive at the project laboratory with the chain-of-custody intact. The Field 
Quality .(Vssurance (QA) Officer will be responsible for oversight of field 
documentation procedures. 

4.2.1 Fl(3ld Procedures 

1. The field sampler is personally responsible for the care and custody of the samples 
until they are transferred to another individual or properly dispatched to the 
laboratory. As few people as possible should handle the samples. 

2. All containers wiU be labeled with unique sample numbers. 

3. Samrole labels will be completed for each sample using waterproof ink. 

G:V\projecKCalumet auster\CI001286.000-\CI001286.0004\Final RI_FS Work PlanVFinal App B 

S,AP_epa(11042005).doc 



ARCADIS 

Appendix B 
Sampling and 
Analysis Plan 

Lake Calumet Cluster Site 
Chicago, Illinois 
Date: November 2005 
Page: 13 of 19 

4.;?.2 Field Logbooks/Documentation 

Field lojgbooks will provide the means of recording data collecting activities 
performed. As such, entries will be described in as much detail as possible so that 
persons going to the Site could reconstruct a particular situation without reliance on 
memory. 

Fi eld lojjbooks will be bound field survey books or notebooks. Logbooks will be 
assigned to field personnel and will be stored by the ARCADIS Chicago, Dlinois office 
when not in use. Each logbook will be identified by a project-specific number, which 
includes the project number. 

Tlie tifle page of each logbook will contain the following: 

• Person to whom or task for which the logbook is assigned; 

• Project number; 

• Project name; 

• The starting date for entries into the logbook; and 

• The ending date for entries into the logbook. 

Entries into the logbook will contain a variety of information. At the beginning of each 
day's logbook entry, the date, start time, weather, names of all sampling team members 
pr£ sent, .and the signature of the person making the entry will be entered. The names 
of individuals visiting the Site or field sampling team and the purpose of their visit will 
also be recorded in the field logbook. 

All field measurements taken and samples collected will be recorded. All logbook 
entries will be recorded in ink, signed and dated. If an incorrect logbook entry is made, 
the incorrect information will be crossed out with a single strike mark, which is 
inii:ialed and dated by the person making the erroneous entry. The correct information 
will be eotered into the logbook adjacent to the original entry. 

Wlienevin- a sample is collected or a measurement is made, a detailed description of the 
location will be recorded in the logbook. Photographs taken at a location, if any, will 
also be noted in the logbook. All equipment used to obtain field measurements will be 
recorded in the field logbook. The sample numbering system (as described in 
Section ^kl) will be recorded in the field logbook correlating the unique sample 
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nuriber to the sample location and sample depth (if necessary). In addition, the 
calibration data for all field measurement equipment will be recorded in the field 
logbook. 

Samples wll be collected following the sampling procedures documented in this SAP. 
The: equi])ment used to collect samples, time of sample collection, sample description, 
and volume and number of containers will be recorded in the field logbook. 

4.2.3 Transfer of Custody and Shipment Procedures 

Tlie sample packaging and shipping procedures summarized below will ensure that the 
samples arrive at the laboratory with the chain-of-custody intact. 

1. The field sampler is personally responsible for the care and custody of the samples 
until they are transferred to another person or the laboratory. As few people as 
possible will handle the samples. 

' mil 

2. All sample containers will be identified using sample labels, which include the 
date of collection, unique sample number, and analyses to be performed. 

3. Sample labels will be completed for each sample using waterproof ink. 

4. Samples vidll be placed in coolers containing ice immediately after collection. 

5. Samples win be accompanied by a properly completed chain-of-custody form. An 
example chain-of-custody form is in Attachment B-2. The sample identification 
numbers will be listed on the chain-of-custody form. When transferring the 
possession of samples, the individuals relinquishing and receiving the samples will 
sign and record the date and time on the form. The chain-of-custody form 
documents sample custody transfers fi-om the sampler to another person, to the 
laboratory, or to/from a secure storage area. 

6. All sample shipments will be accompanied by the chain-of-custody form 
identif>ing its contents. The chain-of-custody form is a three-part carbonless-copy 
form. The form is completed by the sampling team and, after signing and 
relinquishing custody to the shipper, retains the bottom copy. The laboratory 
retains the yellow copy and the fully executed top copy is returned as part of the 
data deliverables package. 
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7 Sam]3les will be properly packaged for shipment and dispatched to the appropriate 
laboratory for anal>'sis with a separate signed chain-of-custody form enclosed in 
and secured to the inside top of each shipping cooler. Shipping coolers will be 
secui-ed with custody tape for shipment to the laboratory. The custody tape is then 
covered with clear plastic tape to prevent accidental damage to the custody tape. 
An example chain-of-custody seal is in Attachment B-2. 

8. If the samples are sent by common carrier, a bill of lading will be used and copies 
will be retained as permanent documentation. Commercial carriers are not 
requ: red to sign tiie chain-of-custody form as long as the form is sealed inside the 
sampile cooler and the custody tape remains intact. 

9. If samples are not shipped to the laboratory the same day the samples are collected 
in the field, additicmal ice will be placed in the coolers, the coolers will be sealed 
and kept in a designated secure area until they are shipped to the laboratory as 
described above. 

4.3 Laboratory Chaln-Of-Custody Procedures 

Laboratory sample custody begins when the samples are received at the laboratory. 
The laboratory's sample custodian will assign a unique laboratory sample identification 
number to each incoming sample. The field sample identification numbers, laboratory 
sample identification numbers, date and time of sample collection, date and time of 
sample receipt, and requested analyses will be entered into the sample receiving log. 
The laboratory's sample log-in, custody, and document control procedures are detailed 
in the appropriate SOPs in the Quality Assurance Project Plan (QAPP). 

4.4 Laboratory Storage of Samples 

Following log-in, all samples will be stored within an access-controlled location and 
will be maintained properly preserved (as defined in Table B-3) until completion of all 
laboratory analyses. Unused sample aliquots and sample extracts/digestates/distillates 
will be maintained properly preserved for a minimum of 30 days following receipt of 
the final report by ARCADIS. The laboratory will be responsible for the disposal of 
unused sample aliquots, samples, containers, and sample extracts/digestates/distillates 
in accordance with all applicable local, state, and federal regulations. 

Th<; laboratory will be responsible for maintaining analytical log books and laboratory 
data. Raw laboratory data files will be inventoried and maintained by the laboratory 
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for a minimum period of six years, after which time ARCADIS will advise the 
laborato;-y regarding additional storage. 

4.5' Final Evidence Files Custody Procedures 

Evidential files for the entire project will be maintained by ARCADIS and will consist 
of the following: 

1. Project plan; 

2. Proj ect log books; 

3. Field data records; 

4. Sample identification documents; 

5. Cham-of-custody records; 

6. Conespondence; 

7. References, literature; 

8. Final laboratory reports; 

9. Miscellaneous - photos, maps, drawings, etc.; and 

10 Final repxjrt. 

The final evidence file materials will be the responsibility of the evidentiary file 
custodian (ARCADIS Project Manager) with respect to maintenance and document 
removal. Section XIV of the AOC specifies that all records or documents be 
maintained for a minimum often years following completion of the actions required by 
the AOC. U.S. EPA is to be notified at least 90 days before the documents are 
scheduled to be destroyed. All records for the RI/FS will be maintained consistent with 
the requirements of the AOC. 

5. Field Calibration, Preventative Maintenance, and Standard 
Operating Procedures 

Fifld calibration, preventative maintenance, and SOPs for field equipment are 
described in the following sections. Equipment calibration, maintenance, and 
inspections will be noted in the field log book. 
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5.1 Photoionization Detector 

The: photoionization detector(s) (PID(s)) will be maintained and used according to the 
manufacturer's specifications. The operating manual is kept in the instrument case. 
Fie d calibration, including date, time, standard used, results, and corrective actions 
taken will be recorded in the field logbook. The PID will be calibrated and die 
moisture filter will be replaced at least once daily, prior to use. Recalibration will be 
undertaken at more fi-equent intervals if there is any indication of feulty performance. 
Additional calibration checks will be completed at any time "drift" occurs. Calibration 
check results must be ±10 percent of the true value. If the result is outside of 
± 1 Ci percent, the meter will be recalibrated. Field calibration vidll be carried out 
according; to the manufacturer's procedure. All initial and continuing PID calibrations 
performed in the field will be carried out using two reference standards. 

5.2 Water Quality Measurements 

Temperature, pH, conductivity, dissolved oxygen, and ORP will be measured using a 
YS] Model 6820 instrument, or equivalent. The instrument will be calibrated daily, or 
as necessary, if malfimction is suspected. Initial calibration will be performed in 
accordance with manufacturer's requirements. The SOP is in Attachment B-1. 

5.3 Water Level Indicator 

Water level measurements vdll be collected using a Solinst Model 101 water level 
indicator, or equivalent. The instruments do not require calibration. The only 
maintenance required is battery replacement. 

6. Equipment Cleaning Protocols 

6.1 Sampling Equipment Decontamination Procedures 

Sampling equipment will be decontaminated before and after use in accordance with 
the appropriate guidance. The water level indicator will be cleaned prior to use and 
be^veen each sampling point by the following procedure: 

• Spra}' potable or distilled water on the outside surfaces; and 

• Wipe outside surface with paper towel. 
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'I . .„ 

Tlie submersible pump used for well development, if used for groundwater purging, 
will be decontaminated prior to use and between each location according to the 
following procedures: 

• Spray the discharge tubing, reel, and pump with potable vv̂ ater to rinse off 
part.culates; 

• Pump soapy (phosphate-fi-ee soap) water solution through the pump and tubing for 
a minimum of 2 minutes; 

• Circulate potable water through the pump and discharge tubing until all traces of 
soap are gone; and 

• Pump distilled water through the pump and tubing for a minimum of 5 minutes. 

If new tubing is used for each well, the tubing will not be decontaminated. 

Following the collection of each groundwater sample for analysis, the micropurge 
pump will be decontaminated in the following manner: 

• Pre-Rinse - Place non-disposable pump parts in a basin (e.g., barrel or new 
garbage can) with potable water. 

• Wash - Wash non-disposable pump parts in the basin with potable water and 
Alconox. 

• Rinse - Rinse non-disposable pump parts in the basin with potable water. 

• The bladder pump will be wrapped in inert material (i.e., polyethylene sheeting or 
aluminum foil) for storage or transport. 

The bladder and tubing will be disposed of after sampling of each well is completed. 

6.2 Drilling Equipment 

ITie drill rig, auger flights, split-spoon samplers, and drill rods will be steam-cleaned 
belbre startup of field operations and after each boring using a high-pressure, 
high-temperature, hot water cleaner. The potable water used will come fi-om an offsite 
source fi-ee of contamination (a fire hydrant may be used). 
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Appendix B 
Sampling and 
Analysis Plan 

Lake Calumet Cluster Site 
Chicago, Illinois 
Date: November 2005 
Page: 19 of 19 

Sampling equipment will be washed before each sample is collected using a brush and 
non-phosphate laboratory-grade detergent, such as Alconox®, rinsed with potable 
wE.ter, and rinsed again with distilled water. 

7. Management of Investigation-Derived Waste (IDW) 

ITie IDV/ materials that are expected to be produced during the RI activities include 
drill cuttings, development and purge water fi-om monitoring wells, decontamination 
water, u-sed personal protective equipment (PPE), and used disposable sampling 
equipment. Each of these waste streams will be managed in accordance with Federal, 
state and local requirements and are fijrther discussed below. 

Al 1 drill cuttings and soil waste will be containerized in new or reconditioned 
Department of Transportation (DOT)-approved drums and analyzed by the laboratory 
prior to proper disposal. Soil fi-om the test trench will be put back into the trench. 
Development, purge, sampling-waste and decontamination waters and other liquid 
waste will be containerized and analyzed by the laboratory prior to proper disposal. 

Used PPE and used disposable sampling equipment will be placed in garbage bags and 
will be disposed of at a sanitary landfill. 

All records pertaining to waste accumulation, transport and disposal will be managed 
and maintained in compliance with Federal, State and local regulations. 

G:VA.projecf,Calumet ClustertCI001286.000-VCI001286.0004VFinal RI_FS Work PlanVFinal App B 

SAF _epa( 11 C42005).doc 



TABLES 



ARCADIS 

Table B-1. Rationale for Sampling Locations 
Lcke Calumet Cluster Site, Chicago, Illinois 

Cfitegon^ ID Numbers Rationale 
Fiist Transect LC07, P02, andLCH Groundwater samples to assess potential northeasterly 

groundwater flow direction. 

Second Transect LC07, LC15, LC10andLC12 Groundwater samples to assess potential easterly 
groundwater flow direction. 

Thrd Transect LC07, LC16, andLC04 

Scuth-Southeastern Site LC18, LC19, LC20, and LC21 
3ciundar\|' 

Piijzcmeter PZOl 

Groundwater samples to assess potential 
southeasterly groundwater flow direction. 

Groundwater samples to assess groundwater along 
south-southeastern boundary. 

Groundwater sample to provide groundwater quality 
data if groundwater elevation data indicate a 
predominant component of groundwater flow 
direction to the south. 

Olf-Site 

Test Trench 

LC17 

LCT01 

Groundwater sample to upgradiant groundwater 
quality. 

Groundwater sample from test trench to assess 
groundwater at interface of Site and Marsh. 

Notes: 
Samples A/ill be collected during a single sampling event. 
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Table B-2. Summary of Sampling and Analysis Program 
Lake Calumet Cluster Site, Cliicago. iliinois 

Matrix 
Field 
Parameters Laboratory Parameter 

Number of Number of Number of Number of Number of f\/latrix Total 
Samples Equip. Blanks Trip Blanks Duplicates MS/MSD Samples 

Groundwater Sampling ^'' 

Water (onsite)"" 

Water (offsite) 

Temperature, pH, conductivity, DO, vOCs, light gases'", inorganic 

parameters'"' 

VOCs, light gases *'̂ ', inorganic 

parameters '* 

ORP 

Temperature, pH, conductivity, DO, 
ORP 

14 

1 

1 1" 1 

Notes: 
(a) 
(b) 
(0 
(d) 
(e) 

The on-Site and off-Site groundwater samples will collected during one event. 
Includes Piezometer PZOl and open test trench sample LCTOl. 
Light gases include methane, ethene, ethane. 
Inorganic parameters include nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals. 
One trip blank will be submitted for each cooler submitted. The number of trip blanks listed is estimated based on sampling experience. 

Field Blanks are one per sampling event or every twenty or fewer samples collected. 
Trip Blanks are one per sampling event or each cooler containing sample media for analysis of aqueous VOCs. 
MS/MSD are one per sampling event or every twenty or fewer samples collected. 
Duplicates are one per sampling event or every ten or fewer samples collected. 

Light gases 
Inorganic parameters 
MS/MSD 
TAL 
TCL 
TSS 
VOC 

Methane, ethene, ethane 
Nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals 
Matrix Spike/Matrix Spike Duplicate 
Target Analyte List 
Target Compound List 
Total Suspended Solids 
Volatile Organic Compound 
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Lai<e Calumet Cluster Site, Chicago, Illinois 

Container Preservative 
Maximum 

Holding Time 
Groundwater Analysis 

Volatiles 

Light Gases 
Methane 
Ethene 
Ethane 

Inorganic Parameters 
Nitrate 
Total Iron 
Dissolved Iron (field filtered) 
Sulfate 
Sulfide 
Ammonium 
Total Dissolved Solids 
Total TAL Metals 

3 X 40 mL Glass 

3 X 40 mL Glass 
3 X 40 mL Glass 
3 X 40 mL Glass 

120 mL Plastic 
500 mL Plastic 
500 m l Plastic 
120 mL Plastic 
500 mL Plastic 
125 mL Plastic 
500 ml Plastic 
500 mL Plastic 

0.3-mL, 1:1 hydrochloric acid, cô  

Coolto4''C 
Cool to 4°C 
Cool to 4''C 

Cool to 4°C 
2mL 1:1 nitric acid, cool to 4''C 
2mL 1:1 nitric acid, cool to 4°C 
Coolto4°C 
2mL 2N zinc acetate, cool to 4°C 
Sulfric acid, cool to 4°C 
Cool to 4°C 
2-mL, 1:1 nitric acid, cool to 4''C 

14 Days 

14 Days 
15 Days 
16 Days 

2 Days 
6 Months 
6 Months 
28 Days 
7 Days 
28 Days 
7 Days 
6 Months 

Notes: 
(1) Vials must be weighed by the project laboratory prior to sampling. 
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Table B-4. Groundwater Sampling of Monitoring Wells 
Lake Calumet Cluster Site, Chicago, Illinois 

Well Number Volatiles Light Gases Inorganic Parameters 

On-Site 
P02 
LC04 
LC07 
LCIO 
LC12 
LC14 
LCI 5 
LC16 
LC18 
LC19 
LC20 
LC21 
PZOl 

LCT01*'' 

Off-Site 
LC17 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

Notes: 
(a) LCTOl v/ill be collected from an open test trench. 
Inorg.anic parameters-Nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, 

and total TAL metals 
PCB Polychlorinated Biphenols 
VOC Target Compound List Volatile Organic Compounds 
SVOC Target Compound List Semivolatile Organic Compounds, including 1,4-dioxane 
Metals Target Analyte List Metals 
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( S I ARCADIS Chicago 
Infrastructure, buildings, environment, communications 

SOP CONTROL AND USE 
STANDARD OPERATING PROCEDURE No. TI 00 

By: M. Hamper 
Approved by: G. Vanderlaan 

Date: 2/24/97 
Revision Number: 2 

Date: 3/6/02 

1. Applicability 
1.1 This ARCADIS Standard Operating Procedure (SOP) covers the control and use 
of ARCADIS Chicago Office Standard Operating Procedures. The purpose of this 
procedure is to facilitate the use of the most current version of the ARCADIS SOPs. 

2. Procedure 
2.1 SOPs will be marked 'Uncontrolled Copy" or "ControUed Copy." Controlled 
copies are issued to individuals or the Chicago Office Library. Uncontrolled copies may 
be submitted with client deliverables. 

2.2 A record will be maintained of the names of the individuals (and the library) who 
have been issued Controlled Copies of the SOPs. Recipients of Controlled Copies will 
automatically receive updated versions of SOPs and new SOPs as they are issued. 
Pecipients of Uncontrolled Copies will not automatically receive updated versions of 
SOPs or new SOPs as they are issued. 

2.3 The most current version of SOPs will be used unless otherwise directed by the 
Project Manager. 

2.4 Only Uncontrolled SOPs may be submitted with project work plans. When 
Llncontrolled SOPs are included with project work plans, this SOP should also be 
included. Inclusion of this SOP in the project work plans will allow the use of the most 
current ARCADIS SOP at the time the work is performed. 

2.5 A copy of the most recent SOPs will be maintained in the Chicago Office library. 
î uRCADIS staff may check out this copy by leaving a sign-out card with the name of 
person who has checked out the SOPs and the date the SOPs were checked-out. 

2.6 Recipients of Controlled SOPs must return the SOPs upon termination of 
employment with ARCADIS or relocation within ARCADIS. 

Pi-^rl u ( a b i g g e r f > i c t v i r e 
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Chicago 

BOREHOLE SOH. LOGGING 
STANDARD OPERATING PROCEDURE No. TI 16 

By: M. Hamper 
Approved by: G. Vanderlaan 

Date: 2/24/97 
Revision Number: 1 

Date: 4/12/99 

1. Applicability 
1.1 This Geraghty & Miller Standard Operating Procedure (SOP) indicates the 
observations that should be made and recorded when performing a soil boring for 
environmental projects. 

1.2 This SOP does not address health and safety, sample collection, or laboratory 
analysis. Refer to other Geraghty & Miller SOPs, the project work plans including the 
quality assurance project plan, sampling plan, and health and safety plan, as appropriate. 

2. Equipment/Supplies 
2.1 Sample/Core Log Form 
2.2 Black or blue ink pen (black preferred). 
2.3 Measuring tape (graduated in tenths or hundreths) 
2.4 Field headspace Measurements SOP (T109) 
2.5 Field Log Book SOP (T102) 
2.6 Field Soil Classification SOP (TI 15) 

3'. Procedure 

3.1 Complete the header information section of the Sample/Core Log Form (Form) 
including the boring number, the logger's name, the project name, the site location, 
the project number, and date started. Record infonnation as required by the Field Log 
Book SOP (T102) 

3.2 Note the drilling company, lead driller's name, and the drilling method on the Form. 
Drilling methods typically include HSA, air rotary, mud rotary, solid stem augers, and 
direct push. Note the inside (ID) and outside diameter (OD) of the HSA, the rotary bit 
size, OD of the solid stem auger, or the type of direct push equipment being used. 
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3.3 As samples are collected, record the sample type on the Form. Sample types typically 
include 2-ft split-spoon (SS), auger cuttings (AU), shelby tube (ST), 5-ft Central Mine 
Equipment (CME) tube (CME). and 4-ft direct push tube (DP). 

3.4 Record the length of recovered sample, if applicable. The length should be recorded 
to the nearest 0.1 ft. 

3.5 Note the moisture condition of the sample as dry, moist, or wet. 

3.6 Record the blow counts in the sample/core description section of the Form, if 
applicable. Determine the N value and record the N value on the Form. 

3.7 Record in the sample/core description section of the Form the depth at which water is 
first observed in the borehole in the sample. 

3.8 Record the depth interval where the sample(s) was collected. Note if a sample was 
selected for laboratory analysis. 

3.9 If field headspace PID measurements (SOP T108) are made, record the PED values on 
the Form. If another type of PID measurement of the soil sample is made, record the 
PID value in the sample/core description section of the Form and indicate what type 
of PID measiu'ement was made. 

3.10 Record in the sample/core description section of the Form, the sample description 
and classification made following the Field Soil Classification SOP (TI 15). 

3.11 Record in the sample/core description section of the Form, the water level at the 
completion of the boring. 

3.12 Record the depth of the end of the boring in the sample/core description section of 
the Form. 

3.13 Record on the Form in the sample/core description section if the hole was 
abandoned and sealed, or if a well was installed. Record how the borehole was 
abandoned. 

.5.14 Record the date the boring was completed. 

3.15 Write legibly in ink. Write the soil description in the required format (SOP TI 15) so 
that the log does not have to be revised prior to being put into the computerized log 
system. 

3.16 After the log is peer reviewed in the office, and the corrections are made, record the 
editor's name on the Form. 

S O P T 1 1 6 
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MONITORING WELL INSTALLATION 
UNCONSOLIDATED FORMATIONS 
STANDARD OPERATING PROCEDURE No. TI 05 

By: M. Hamper 
Approved by: Greg Vanderaiaan 

Date: 1/29/97 
Revision Number: 1 

Date: 4/12/99 

1. Applicability 
1.1 This Geraghty & Miller Standard Operating Procedure (SOP) covers the 
installation of monitoring wells installed in unconsolidated formations for environmental 
investigations. 

1.3 This SOP docs not address health and safety, emergency procedures, or all the 
requirements that may be needed for a specific project. Refer to other Geraghty & Miller 
SOPs, the project work plans including the quality assurance project plan, sampling plan, 
and health and safety plan, as q)propriate. 

2. Equipment 
2.1 Field Log Book 
2.2 Ball point (medium point) pen with black or blue ink (black preferred) 
2.3 Electronic Interface Probe 
2.4 Decontamination Equipment 
2.5 List of wells and well characteristics(well total depth, historical water levels) 
2.6 Map of well locations 
2.7 Extra batteries for extended field work 
2.8 Paint pen 

3. Procedure 
3.1 Utilities. Obtain a commercial utiltity clearance within the required time fi^me. 
This is typically 2 to 3 working days prior to drilling. The utility clearance is only good 
far a finite period, typically two weeks. After this time fi-ame has passed, the utilities 
must be re-cleared. This is especially important for second or multiple mobilizations. 
Ihe commercial utility clearance does not include the client's utilities and may not 
include the municipality's. These must be cleared separately. Re-clear these utilities for 
sixond or multiple mobilizations as well. Record the request for clearance in a telephone 
nxjord, or letter as appropriate. Record confirmation number fi-om commercial utihty in 
tl»e field book. 

3.2 Site Layout. On a scaled site map, draw the estimated location of the utilities as 
marked by the commercial service municipality and the chent. 
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.Mso indicate the location of above groimd lines and wires. Mark map "NOT 
SURVEYED" ( or equivalent) to indicate that the utilities are only located approximately. 

Identify potential conflicts between proposed well locations and the utilities. The utilities 
(Sketch map will be used to locate alternate well locations. At the completion of the field 
work, the utilties sketch map must be placed in the project file. 

3.3 Well Design Review. Discuss the drilling method and well construction with the 
lead driller and resolve any misunderstandings. Verify that the driller is prepared to drill 
the borehole and construct the well as specified. Resolve problems prior to proceeding 
juiid contact the project manager, if needed. 

3.4 Drill Borehole. Drill the borehole using the specified method. Log samples as 
required by the work plans. Look for unexpected conditions such as significant PED 
measurements indicative of a contaminant zone, which if drilling was continued as 
planned, could cause cross-contamination. Report unexpected conditions to the project 
manager and obtain fiuther instructions. When the desired depth is reached, verify the 
measurement yourself. 

3.5 Piping and Screen Preparation. Using a tape measure, measure the total length of 
the screen as well as the length of the slotted area. Verify that the bottom of die screen is 
securely capped. Note the additional length due to the bottom cap. Measure the length of 
the riser pipe. Decontaminate each pipe and screen sections prior to assembling the 
pieces. If "0"-rings or teflon tape is required for the type of pipe used, verify that each 
joint has the tape or O-ring and that the pieces are hand-tightened. The decontaminated 
materials should only be handled using clean hands, gloves, or tools. Record the 
measurements in the field log book. Record in the field log book that well pipes and 
screens were decontaminated. 

3.6 Piping and Screen Placement. Prior to placing the pipe in the borehole, pour filter 
media in the borehole to create a bedding, if required by the specifications. The piping 
find screen is lowered into the well by hand for shallow wells or using a coupling attach to 
the top of the string attached to a winch. The string is lowered into the well using the 
H'inch. Additional sections of the pipe are added to the top of the string and the string is 
again lowered into position with the winch and the process repeated until the correct 
jimoimt of well pipe is installed. Verify that the well couplings are completed as 
specified (see #5). Centralizers must be used if there is difficulty in keeping the well pipe 
cientered in the borehole. Measure the total depth of the well to verify that the well is 
located at the desired depth. Record the measurement in the field log book. 

3.7 Filter Media and Voliune. Examine packaging to verify that the filter media 
meets the specifications. Calculate the amoimt of Uter media needed to fill the atmular to 
the specified depth. 

S O P TIOS 



A R C A D I S GERAGHTY&MILLER 

3.8 Filter Media Placement. Withdraw the casing or augers about two to five feet, 
then pour filter media into the borehole around the well pipe. Repeat the process of 
pouring a portion of filter media and retracting casing and augers, taking care not to get 
sand between the well screen and the temporary casing. Place the required number of 
flter layers, measuring the depth to the top of each and recording it in the field log book 
or well log. 

3.9 Bentonite Seal Placement. Place the specified bentonite seal. If pellets, chips, or 
other particular bentonite is used, be alert for bridging at depth. Measiu-e the depth to the 
lop of the seal. When a particulate bentonite seal is installed above the water table, the 
bentonite must be hydrated by poiuing water into the annular space as the bentonite is 
placed in lifts. 

3.10 Atmular Space Seal Placement. Pre-mix sufficient grant to fill the aimular space 
to the water table. The grout must be mixed to the manufacturer's specifications or to the 
\vork plan specification. The grout is pumped into the annulus until the water table is 
reached. Above the water table, the annular space is typically filled with bentonite chips 
or granular bentonite to minimize settling of the seal. Leave space to install protective 
casing, if required. 

•> 11 Protective Casing. The protection casing may be a flush mount well box or stitch-
up type. Install the casing consistent with the specification. Mark the well casing with 
the well identification number and the measuring point location using a paint pen. 

3.12 Complete the Illinois well construction form and submit to the ^propriate 
department. Keep a copy in the project file. 

3.13 Make all field log book entries in ink using a ball point pen (medium). If weather 
conditions prevent the use of the pen, indicate so in the log and use an alternate writing 
instnunent. 

3.14 Print or write legibly. 

3.15 Problems noted in the log book must be brought to the attention of the project 
manager in a timely fashion. Problems may be reported in person, on the telephone, or in 
a written daily log form. If daily logs are prepared and you will not be able to personally 
give the daily log to the project manager, send the daily log via FAX or ovemight courier 
to the project manager. 

S O P T I O S 
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SINGLE WELL HYDRAULIC CONDUCTIVITY TEST 
STANDARD OPERATING PROCEDURE No. T122 

By: Jim Hertel 
Approved by: G.Vanderlaan 

Date: 10/6/97 
Revision Number: 2 

By: J. Hertel 
Approved by: P. Hutton 

Date: 1/31/02 

I. Applicability 

1.1 This ARCADIS Standard Operating Procedure (SOP) covers the 
performance of a hydrauUc conductivity test in a single well using a slug (slug 
test). The response of the water column in the well to the instantaneous 
introduction ("slug-in") and/or removal of the slug ("slug-out") is recorded by 
hand or using an automatic data logger. The data is later analyzed to estimate the 
hydraulic conductivity (K) of the materials in the vicinity of the screened portion 
of the well. 

1.2 TTiis SOP does not address health and safety, decontamination, data logger 
operation, or analysis of the collected data. Refer to other ARCADIS SOPs, 
pubUshed literatiue, and the project work plans including the quality assiu-ance 
project plan, sampling plan, and health and safety plan, as appropriate. 

1.3 During the performance of more than one slug test at a particular site, the 
proximity to the other test locations must be considered, especially if the tests are 
conducted concurrently at nearby locations. Weather conditions (or changes) that 
may potentially affect the results of short or long term tests should also be 
considered. 

1.4 If using an automatic data logger, highly contaminated groundwater may 
damage the transducer and cable. Do not conduct a test with an automatic data 
logger in highly contaminated groundwater without direction from the project 
manager. 

2. Equipment/Supplies 

Slug 
Electronic Water Level Indicator 

Part of a bigger piaure 
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Decontamination Equipment 
Monitoring Well Keys 
Flushmount monitoring well accessing tools 
Field Book EnUies SOP T102 
Groimdwater Level Measurements SOP T103 
Equipment Decontamination SOP T108 
Bailer Decontamination SOP TI 12 
Stopwatch or data logger. 
Transducer and cable, if using data logger. 
Well construction logs/soil boring logs 
Available analytical data 
New Polypropylene rope (0.25 inch diameter) 
Duct tape 
Laptop computer or printer is recommended, if using data logger 
Mobile or cellular phone 

Procedure 

1. Prior to mobilizing to the site, review the groimdwater data, monitoring 
well construction diagrams, and the soil boring logs. Review this 
information and discuss with the project manager. 

2. Review of this information will determine the order that the slug tests will 
be performed (least-impacted well to most-impacted well), the 
methodology (slug-in, slug-out, or both), slug length, and need for an 
automatic data logger. In addition, if using a data logger, the information 
will help determine the depth at which the transducer should be placed. 

3. If the geology suggests a high-K media, a smaller slug should be used to 
reduce dampening effects. Also, an automatic data logger is 
recommended in a high-K media due to the quick aquifer response and the 
short test duration. 

4. If recording depth measurements manually, the recording intervals should 
be determined prior to begirming test. As many measurements as possible 
should be recorded diuing the initial moments of the test. For example, 
depth measurements should be recorded at 5-second intervals through the 
first minute of the test, at 15-second intervals through the first 5 minutes, 
so on. After the first 30 minutes of the test, measurements should be 
recorded hourly at a minimum. Discuss this with the project manager. 

5. Decontaminate each piece of equipment that will be placed into the well, 
including the slug, the transducer, the cable, and the electronic water level 
indicator. Follow the applicable procedures in SOP T108 and SOP TI 12. 

SOPT122 
Page 2 
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As appropriate, determine if more that one slug, transducer, or cable will 
be needed to minimize the potential for cross contamination. 

6. Open the well and measure depth to water and depth to the bottom of the 
well (SOP T103) and record the measurements in the field log book (SOP 
T102). Compare the measurements to the well construction log. 
Determine if the amoimt of silt in the well (if any) could impact the test. 
Evaluate the available water column and determine if sufficient water 
exists in well to conduct a test. Water column should be near middle of 
screen and the water column height should be greater than the length of the 
slug. 

7. If using a data logger, determine the maximum depth to which the slug can 
be lowered into the well before it interferes with the transducer. Make 
sure slug will remain completely submerged during entire test (slug-in). 
Inform the project manager of any problems. 

8. If using data logger, initiate data logger & transducer set-up in accordance 
with ARCADIS SOP or manufacturer's instractions. 

9. If measurements are being recorded manually, skip to step 11. If using 
data logger, lower the transducer to approximately six-inches to one-foot 
above the bottom of the well (above the silted in portion, if any). Secure 
transducer cable to well casing with duct tape to reduce the potential for 
cable movement. 

10. Take and record another water level measurement with the electronic 
water level indicator. Compare the result to the initial measurement. If 
there is no difference (> 0.01 ft), proceed with the test. If there is a 
difference, wait a few minutes and re-measure the depth to water. If there 
is no change firom the previous measurement, proceed. If there is a 
change, repeat the wait and re-measure cycle until the water level 
stabilizes. If the water level does not stabilize, contact the project manager. 

11. Verify that data logger is ready to begin test. 

12. Verify that the knot attaching the rope to the slug is secure. Lower slug to 
just above the top of the water coliunn in the well. 

13. If using a bailer to remove a "slug" of water and complete only the slug-
out portion of the test, insert bailer into water. Complete Step 10 until the 
water level stabilizes. If the water level does not stabilize, contact the 
project manager. 

14. If completing only the slug-out portion of test, skip to Step 19. 
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15. Simultaneously start data logger (or stopwatch) and lower slug quickly and 
smoothly into water to the predetermined depth. Lower slug deep enough 
to remain completely submerged during the entire test. Avoid contact with 
the transducer cable while inserting slug into water. Record the time test 
started in the field book. 

16. Secure rope to prevent slug fi-om moving during test. 

17. If recording data by hand, collect and record water levels with the 
electronic water level indicator at the predetermined intervals. 

18. Continue recording data until water level has returned to the level recorded 
at the begirming of test. If the water level does not return to the pre-test 
level in 4 hours, discontinue test unless otherwise directed by the project 
manager. Once the water level has returned to the pre-test level, the slug-
out test can be performed. If test is discontinued, stop data logger, take 
and record a water level measurement, and carefiilly remove the slug, 
transducer and cable. Record the time the test was stopped in the field 
book. 

19. To continue the "slug-out" portion of the test, collect and record one more 
measurement at the next time interval prior to removing the slug. 

20. Prepare to perform the slug-out portion of test by pressing the appropriate 
buttons on the data logger or stopwatch. 

21. Simultaneously start data logger (or stopwatch) and remove slug quickly 
and smoothly fi^om of the well. Avoid contact with the transducer cable 
during slug removal. Place the slug on plastic sheeting. Record the time 
the slug was removed in the field book. 

22. Continue recording data until the water level returns to static or until time 
limit (4 hours) of test is reached unless otherwise directed by the project 
manager. Stop data logger. Take another water level measurement and 
then remove the transducer and cable firom the well. 

23. Measure the depth to water with the electronic water level interface probe 
and record in the field book. 

24. Clean each piece of equipment that comes in contact with water firom the 
well or other potential sources of contamination following SOP T108 and 
SOP TI 12. 
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^ARCADIS ^° ' ' 
Infrastructure, buildings, environment, communications - Chicago 

SAMPLE PRO PORTABLE MICROPURGE PUMP 
STANDARD OPERATING PROCEDURE No. T133 

By: Ben Olszewski 
Approved by: Phil Hutton 

Date: 08/06/02 
Revised: 11/21/02 

1. Applicability 

1.1 This ARCADIS Standard Operating Procedure (SOP) covers the operation of the 
Sample Pro MicroPurge Pump, the MicroPiu-ge Basics MP 10 Contoller, and the 
Well Wizard 12-volt Air Compressor. The Part numbers below are for the QED 
Environmental Systems Company 1-800-624-2026. The pump should not be used 
in wells with free product, or known high levels of contamination without special 
precautions taken. 

1.2 This SOP does not address health and safety, equipment decontamination, chain-
of-custody, or laboratory analysis. Refer to other ARCADIS SOPs, the project 
work plans including the quality assurance project plan, sampling plan, and health 
and safety plan, as appropriate. 

2. Equipment/Supplies 

2.1 S ample Pro MicroPiurge Pump 

2.2 MicroPurge Basics MP 10 Contoller 

2.3 Well Wizard 12-volt Air Compressor 

2.4 Bonded VA" O.D. disposable tubing (DT-TP4B) (water & air tubing bonded 
together) 

2.5 Polyehylene Bladders (38360) 

2.6 O rings (38362) 

2.7 Stainless Steel intake screens (38361) 

2.8 Teflon Check Balls (38408) 
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2.9 SS Grab Plates '//' X %" (38364) 

2.10 Car battery (to run air compressor) 

2.11 Distilled water. 

2.12 String or rope 

2.13 Purge water container (bucket). 

2.14 Well Keys 

2.15 Wei 1 vault opening tools 

2.16 Well construction logs 

2.17 Field Log Book Enhries SOP (T102) 

2.18 Groundwater Level Measurements SOP (T103) 

2.19 Flathead screwdriver 

2.20 Extra well locks 

2.21 Bolt cutter 

2.22 Paper towel 

2.23 Plastic garbage bags 

2.24 Tubing cutter or Utility knife 

2.25 Graduated cylinder 

2.26 Watch with second hand or digital readout 

3. Procedure 

3.1 Determine pump set depth. The pump set depth may be established in the project 
work plans, or by the project manager. Absent a specific project requirement, set 
the pump intake at the midpoint of the available screen length for low-flow 
sampling (see SOP TlOl). 

3.2 Determine current well characteristics. Proceed from the least contaminated to 
the most contaminated well to minimize the potential for cross-contamintation. 
Open the well and note any observations such as noises, odors, or escaping gases. 
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Using an electronic water level indicator, determine the depth to water and the 
depth to the bottom of the well using SOP T103. Record all informationin the 
field book or field log forms. 

3.3 Determine if the well has silt accumulation. Compare the measured total depth 
to the total well depth on the well construction log. If a significant amount of silt 
has accumulated in the well, the well may require redevelopment prior to 
sampling. Check with the project manager for the specific requirements, and 
redevelop the well as directed. Record the evaluation on the field log forms or 
field book. 

3.4 Check bladder. Open the pump body and make sure an unused clean bladder is 
attached to the pump. Replace the bladder if needed. Only use the white plastic 
grab ring if you are pumping at a depth of more than 50 feet below ground 
surface. 

3.5 Prepare the down well tubing. Based upon the pump intake set depth, cut the 
desired length of new bonded V*" tubing with a clean tubing cutter or utility knife. 
Separate the two strzmds of the bonded tubing for at least one foot at the end of the 
cut tubing. Push each strand of the bonded tubing into the top of the Sample Pro 
Pump. The tubing should be pushed into the top of the pump into either the hole 
marked with an "A" for air or a "W" for water. Use the clear strand of tubing for 
the water line and the gray strand of tubing for the airline (clear for water so you 
can see the water location in tubing when starting to pump). Push each strand into 
the pump until you can feel the tubing sUde past the o ring in the pump. 

3.6 Attach safety line to pump. Attach safety string or rope to top of piunp as to not 
loose piunp down hole. The pump user guide claims that the tubing grab plates 
are strong enough to keep tubing fi^om pulling out of pump in the well. This is not 
true. Use a safety line to support the pump while lowering and removing the pump 
fi-om the well. 

3.7 Set pump at desired depth. Carefiilly lower the pump into the well using the 
support line. Avoid allowing the pump to agitate the water in the well. Once 
pump is at the desired location in the well, tie the support line to the protective 
well casing or other fixed object. 

3.8 Prepare discharge tubing and air line. Separate the last two to three feet of 
bonded tubing into its individual strands. Attach the air line (gray) to the quick 
connect fitting associated with the AIR OUT location on the MP-10 controller. 
Coimect the water line (clear) to a flow through cell using C-Flex tubing (if 
desired) or place discharge end of tubing in purge bucket. 

;J.9 Prepare air source. Connect the Well Wizard air compressor to a car battery. 
Use the red high pressure air line to connect the Well Wizard air compressor to 
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the AIR IN quick connect fitting on the MP-10 Controller. Turn on the Well 
Wizard air compressor. (Expel condensate regularly fi-om Well Wizard air 
compressor during pumping by pressing moisture vent button). 

3.10 Setting Throttle. The display panel on the MP-10 Controller will automatically 
turn on and off when the lid is opened and closed. Use the throttle control to set 
the associated gauge to the pump depth in the well. ALWAYS SET THE PUMP 
DEPTH TO BE 10 TO 20 FEET DEEPER THAN THE PUMP ACTUALLY 
IS IN THE WELL TO ALLOW ENOUGH PRESSURE TO PUMP WATER 
FROM TOP OF WELL TO THE END OF THE DISCHARGE TUBING. 

3.11 Setting desired pump cycle. For wells that are less than 50 feet in total depth use 
the default setting of CPM4 to begin pmnping. CPM stands for cycles per minute. 
CPM4 will refill and discharge water in and out of the pump 4 times each minute. 
For deeper pumping depths use less cycles per minute. To change the CPM 
setting use the CPM/Value button on the MP-10 Controller. Once a desired flow 
rate is selected press the Start/Stop button to begin pumping. The individual refill 
and discharge times can be altered within each CPM Value during pumping by 
pressing the Flow/Value up or down buttons, 

3.12 Operate the pump. Operate the pump at the desired flow rate, purge the required 
volumes, take and record the required measurements, and collect samples as 
required. 

3.13 Completion of sampling. At the completion of the sampling at the well, turn off 
the pump using the Start/Stop button on the MP-10 Controller. Turn off the Well 
Wizard air compressor and expel any moisture. Disconnect the air line fixtm the 
compressor to the MP-10 Controller. Slowly remove the pump fi-om the well by 
using the support line. Once the pump is out of the well, cut the tubing to allow 
the easy removal of the grab plate and top plate firom the tubing. Decon all parts 
of the pump and discard the used bladder, tubing, and support line. Replace the 
bladder with a new bladder and return each piece of equipment to its transport 
case. 

4. Reference 

4.1 Sample Pro Portable MicroPurge Pump "User's Guide" 
4.2 MicroPurge Basics MP-10 Contix)ller 'TJser's Guide" 
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Sample/Core Log 
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DRAFT 
Appendix C 
Quality Assurance 
Project Plan 

Introduction 

Lake Calumet Cluster Site 
Revision: Rev. 01 
Date: August 2005 
Introduction, Page: i of li 

Tiis Remedial Investigation /Feasibility Study (RI/FS) Quality Assurance Project Plan 
(C)APP; for the Lake Calumet Cluster Site (the Site) in Chicago, Illinois has been 
prepared by ARCADIS G&M, Lie. (ARCADIS) on behalf of the Lake Calumet Cluster 
Site Group (Site Group). The RI/FS Sampling and Analysis Plan (SAP) describes the 
work that v\'ill be performed by the Site Group towards completion of their RI/FS 
obligations under the terms and conditions of the Administrative Order by Consent 
(AOC) and the Statement of Work (SOW) for Remedial Investigation/Feasibility Study 
at the Like Calumet Cluster Site. 

United States Environmental Protection Agency (U.S. EPA) policy requires that all 
wi5rk performed by or on behalf of the U.S. EPA involving the collection of 
environmental data be implemented in accordance with a U.S. EPA-approved QAPP. 
Tlie QAPP is a planning document that provides a "blueprint" for obtaining the type 
and quantity of data needed to support environmental decision-making. The QAPP 
iniegrates all technical and quality aspects of a project and documents all quality 
assurance (QA), quality control (QC), and technical activities and procedures 
associated with planning, implementing, and assessing environmental data collection 
operations. 

Tliis Q/*JP was prepared in accordance with the U.S. EPA QAPP guidance documents 
"EPA Requirements for Quality Assurance Project Plans," EPA QA/R-5, March 2001, 
"EPA Guidance for Quality Assurance Project Plans," EPA QA/G-5, February 1998, 
and "Region 5 Instructions on the Preparation of a Superfund Division Quality 
Asisurance Project Plan, Revision 0," June 2000. In accordance with these documents, 
this QAJi'P contains the four basic groups of elements that must be included in a QAPP. 
TliCse four groups and associated elements include: 

• Group A - Project Management. The elements in this group include all aspects of 
project management, project objectives, and project history. 

• Gro jp B - Data Generation and Acquisition. The elements in this group include 
desciiptions of the design and implementation of all measurement systems that will 
be used during the project. 

• Group C - Assessment/Oversight. The elements in this group encompass the 
procedures used to ensure proper implementation of the QAPP. 

• Group D - Data Validation and Usability. The elements in this group cover the 
QA activities that occur after the data collection phase of the project is completed. 
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The elements that comprise project management, data generation and acquisition, introduction. Page: ii of ii 

a.ssessment/oversight, and data validation and usability for the RI/FS to be conducted at 
tie Site in Chicago, Illinois are documented in this QAPP. This QAPP is presented as 
Appendix C of the "RI/FS Work Plan, Lake Calumet Cluster Site, Chicago, Illinois" 
(RI/FS Work Plan). 
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A. Project Management 

The responsibilities of management, QA personnel, field personnel, and laboratory 
persomiel are provided in the following subsections. Additionally, any special 
traininj^/'certification requirements for the project are identified, and an organization 
chart that identifies the lines of communication among the participants in the RI/FS is 
p'esented herein. 

A . I Approvals 

All QAPPs must be approved by the U.S. EPA prior to implementation of activities. 
Approval of this QAPP is demonstrated on the title and approval signature page at the 
beginning of this document. 

A. 2 Contents 

Tlie content of this QAPP has been prepared in accordance with "Region 5 Instructions 
on the I'reparation of a Superfimd Division Quality Assurance Project Plan, Revision 
0," June 2000. Additionally, the document has been prepared per the U.S. EPA's 
Document Control Format. 

A. 3 Distr ibut ion 

Tlie list of individuals and their organizations that will receive copies of the approved 
Q.\PP and any subsequent revisions is presented in the AOC and Table of Contents 
section of this document. 

A.4 Project Organization 

At the direction of the Remedial Project Manager, the U.S. EPA has overall 
responsibility for all phases of the RI/FS. ARCADIS will perform the field 
investigation and prepare the RI and FS Reports. The various quality assurance and 
management responsibilities of key project personnel are defined below. Please refer 
to the Project Organization Chart in Figure C-1 of this QAPP for an overview of key 
responsibihties. 
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A 4.1 Management Responsibilities 

US. EPA PROJECT COORDINATOR 

Kyle Rogers of the Superfimd Division, Region 5 is the designated U.S.EPA Project 
Coordinator. The U.S.EPA Project Coordinator also has the authority of the Remedial 
Project Manager (RPM) and On-Scene Coordinator (OSC) as provided by the National 
Contingency Plan (NCP). 

RESPONDENTS RI/FS PROJECT MANAGER - ARCADIS 

Tlie Res]3ondents have retained ARCADIS as their RI/FS Project Manager. Jack 
Kj'atzmcjyer will serve as the ARCADIS Project Manager, and will have overall 
responsbility for technical and quality-related matters associated with completion of 
the RI/FS. Final decisions on recommendations, personnel assignments, and the 
submission of final reports are made by the Project Manager. Although the actual 
prsparation of written documents may be performed by other members of the project 
team, all of these documents will be subjected to ARCADIS's Quality 
Assurance/Quality Control (QA/QC) program and will be reviewed and signed by the 
Project Manager. 

STL SAVANNAH LABORATORY PROJECT MANAGER: The laboratory selected for this 
project is Severn Trent Laboratory in Savannah, Georgia (STL Savannah). The 
analytical laboratory's Project Manager, Angie Weimerskirk, is responsible for 
ensuring that the project objectives are achieved by the laboratory. The laboratory 
project manager will ensure all resources of the laboratory are available on an 
as-required basis; re^^ew final analytical reports; and approve final reports prior to 
submission to ARCADIS. 

A.4.2 Quality Assurance Responsibilities 

U.K. EPA QUALITY ASSURANCE REVIEWER: The U.S. EPA Region 5 Field Support 
Section (FSS) Quality Assurance Reviewer has yet to be determined (TBD) and is 
responsiljle for reviewing and providing fmal approval of the QAPP. 

ARCADIS QUALITY ASSURANCE MANAGER: Sid Glenn will have overall responsibility 
for quality assurance for ARCADIS. The QA manager will review field QA/QC; 
review laboratory QA/QC; coordinate and review data validation and assessment; 
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advise on laboratory' corrective action procedures; prepare and review QA reports; 
provide QA/QC representation of project activities; and approve the QAPP. 

ARCADIS FIELD QUALITY ASSURANCE MANAGER: Todd O'Brien will have 
responsibility for quality management in the field. Responsibilities will include 
management of field activities and field QA/QC; field data assessment; internal field 
technical system audits; technical representation of field activities; preparation of 
standard operating procedures (SOPs) for field activities; and implementation and 
documentation of field corrective actions, if necessary. 

STL SAVANNAH LABORATORY QUALITY ASSURANCE OFFICER: Andrea Teal, STL 
Sjivannah's quality assurance officer, will coordinate and overview laboratory systems 
audits; review QA/QC documentation; conduct detailed data review; implement and 
document laborator>' corrective actions, if required; provide technical representation of 
lalwrator}' QA procedures; oversee preparation of laboratory SOPs; and approve the 
Q.\PP. 

A.4.3 Field Responsibilities 

AFtCADIS REMEDIATION TASK MANAGER: Ali Senn will have the overall 
responsibility for ensuring that the remediation goals meet U.S. EPA and Illinois EPA 
objectives. 

ARCADIS FIELD STUDY COORDINATORS: Ali Senn will have the responsibility of 
leading and coordinating all of the activities undertaken during the remedial 
im'estigation field activities. In addition, she will be responsible for coordination of 
field staff and daily supervision and documentation of all safety, decontamination, and 
environmental monitoring activities. Field study coordinators are responsible for 
assuring that all field personnel comply with the Site Health and Safety Plan (HSP). 
The ARC'/\DIS Field Coordinators report to the ARCADIS Project Manager and Task 
Manager. 

A.4.4 Laboratory Responsibilities 

STL Savannah, located in Savannah, Georgia, will perform all chemical analyses of 
samples collected during the RI/FS activities. Groundwater samples will be analyzed 
for various VOCs, light gases, and inorganics. Specific information regarding the 
sarapling; and analysis program are provided in Sampling and Analysis Plan (SAP), 
Appendix B of this RJ/FS Work Plan. 
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The specific responsibilities of laboratory personnel involved in the project follow: 

OPERATIONS MANAGER, STL SAVANNAH: The operations manager will coordinate 
laboratory analyses; supervise in-house chain-of-custody; schedule sample analyses; 
oversee data review; and oversee preparation of analj^ical reports. 

SAMPLE CUSTODIAN, STL SAVANNAH: TTie sample custodian will receive and inspect 
the incoming sample containers; record the condition of the incoming sample 
containers; sign appropriate documents; verify correctness of chain-of-custody 
documentation; notify the laboratory project manager of any non-conformances 
identified during sample receipt and inspection; assign a unique identification number 
to each sample, and enter the client identification number and sample identification 
niimbens into the sample receiving log; initiate transfer of the samples to appropriate 
lalDoratorj' sections; and control and monitor access/storage of samples and extracts. 

A.4.5 Soecial Training Requirements / Certification 

ARCADIS' field sampling team members are required to have received the 40-hour 
Hazardous Waste Operations and Emergency Response (HAZWOPER) safety training 
and annual 8-hour refresher courses required by 29 CFR Parts 1910 and 1926. On-Site 
subconti actor personnel involved in invasive activities (e.g., drilling) are required to 
ha\'e received the same training. The subcontractor is responsible for compliance of 
their personnel with the applicable regulations. 

The laboratory performing sample analysis for the RI/FS is required to be accredited 
by the National Environmental Laboratory Accreditation Program (NELAP) to 
demonstrate compliance with U.S. EPA's requirement that the laboratory have a 
doi:umented quality system that complies with ANSI/ASQC E4-94 ("Specifications 
and Guidelines for Quality System for Environmental Data Collection and 
Enviromnental Technology Programs," January 1995), and EPA QA/R-2 ("EPA 
Requirements for Quality Management Plans," March 2001). STL Savannah is 
accredited by NELAP for the analyses identified in this QAPP. 

A.4.6 Project Organization Chart 

Figure C-1 presents the organizational chart for the RI/FS data collection activities. 
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mill 

A 5 Problem Definit ion and Background 

The puipose of the RJ/FS and background information for the Site are presented in the 
following sections. 

A.5.1 Problem Definition 

A:i stated in the SOW attached to the AOC, the purpose of the RI/FS is to investigate 
the nature and extent of affected media at the Site, assess the risk of impacts on human 
health and the environment, and develop and evaluate potential remedial altematives. 
Tlie strategy for the Rl/FS and general management of the Site are to: 

• Conduct a remedial investigation to determine fully the nature and extent of the 
release or threatened release of hazardous substances, pollutants, or contaminants 
of concem from the Site, at levels that adversely affect human health and the 
environment; 

• Gather sufficient data, samples, and other information in order to perform human 
health and ecological risk assessments for the Site; and 

• Perform a feasibility study to identify and evaluate a streamlined list of altematives 
for the appropriate extent of remedial action to protect human health and the 
environment by preventing, eliminating, controlling or mitigating the release or 
threatened release of hazardous substances, pollutants, or contaminants of concem 
from the Site. 

A.5 2 Background Infonnation 

The Site is located in southeastem Chicago, Illinois, southeast of Lake Calumet and 
approximately two (2) miles northeast of Hegewisch, Illinois (Figure 1-1). The Site 
approximately 90-acre Site consists of the parcels commonly referred to as the Album 
Inonerator site, the U.S. Drum site, the Unnamed Parcel, and a portion of the Paxton 
Lagoons. Tlie Paxton Lagoons parcel is the only parcel visually distinct from the 
others and was previously closed by the Dlinois Environmental Protection Agency 
(Illinois EiPA) by draining the lagoons, thermal treatment of selected soils, and 
construction of an engineered clay cap over the closed lagoons. 

The property is bounded to the west by Land and Lakes #3 Landfill, Paxton n Landfill 
to the northwest, Paxton I Landfill to the north, the Norfolk Southern Railroad right-of-
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way and bidian Ridge Marsh to the east, and 122""* Street to the south. The boundary 
v\ ith Paxton I Landfill to the north is not clearly defined with a fence line, differential 
land uses, or topographic inclination. 

Additional infomiation regarding the regional and Site setting, including geology, 
hydrogt;ology, and climate, are provided in Section 2 of the Work Plan. 

A.6 Project Description and Schedule 

Tiis Q/KPP has been prepared to satisfy the requirements for the RI/FS, and addresses 
sampling procedures, sample custody, analytical procedures, data reduction, data 
V£.lidatii3n, reporting, and personnel requirements to ensure that the data obtained are of 
sufficient quality and quantity to adequately characterize the Site and conduct a human 
health r sk assessment (HHRA) and ecological risk assessment (ERA). Based on the 
details presented in the Rl/FS Work Plan, the Site has already been largely 
characterized by prior subsurface investigations; however, data gaps exist which will 
require additional information in order to complete the Feasibility Study. This section 
describes the Site investigation activities that will be conducted during the Remedial 
Investigation at the Site. TTie specific RI work tasks include: 

• Instill of eight monitoring wells and one piezometer to verify hydraulic gradient 
and flow direction. 

• Sun'ey elevations of the top of casing (TOC) and ground surface of the existing 
Site monitoring wells, new monitoring wells, and new piezometer. 

• Sample the eight new monitoring wells and four existing monitoring wells. 

• Conduct hydraulic conductivity testing (slug testing) of the fill, silty-sand and 
sandy surficial geologic material at the Site. 

• Collect one groundwater sample from a test trench placed at the interface of the 
Site and the Indian Ridge Marsh. 

PTTS activities will be conducted consistent with the U.S. EPA Office of Emergency 
and Rerredial Response Guidance for Conducting Remedial Investigations and 
Feasibility Studies Under CERCLA (U.S. EPA, 1988). Investigative activities will be 
conducted in accordance with the Site-specific SAP (Appendix B to the RI/FS Work 
Plan) and HSP (Appendix D to the RI/FS Work Plan). 
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A detailed description of each of the RI Site characterization tasks is provided in 
St:ction ?> of the RI/I'S Work Plan. Table C-1 presents a summary of the sampling and 
aralysis effort for the groundwater characterization tasks. 

A. 3.1 Groundwater 

A. 6.1.1 Groundwater Investigation Program 

Eleven (11) on-Site monitoring wells and one off-Site monitoring well will be sampled 
to detennine constituent behavior and biogeochemical conditions within the proposed 
groundwater flow transects. Groundwater samples will be analyzed for low flow 
parameters. VOCs, light gases, and inorganic parameters. Low flow parameters 
include dissolved oxygen, pH, conductivity, temperature, and redox. Light gases 
include methane, ethane, and ethene. Inorganic parameters will include nitrate, total 
and dissolved iron, sulfate, sulfide, ammonium, total suspended solids (TSS), and total 
Target /^Jialyte List (TAL) metals. The Site groundwater monitoring will occur in a 
sir gle groundwater monitoring event. Prior to groundwater sampling, a 
contemporaneous round of groundwater elevation measurements will be collected fi-om 
the accessible Site monitoring wells. 

A.t. 1.2 Groundwater Data Verification and Validation 

AP.CADIS will internally verify the groundwater sample data by reviewing field 
documentation and chain-of-custody records. Data from direct-reading instruments 
use d to measure pH, conductivity, oxidation-reducfion potential (ORP), and dissolved 
ox;,'gen (DO) will be internally verified by reviewing calibration and operating records. 
It should be noted that field temperature measuring equipment are not calibrated in the 
field and tlie only data verification that can be performed is reviewing the records from 
routine factory calibration. The project laboratory will intemally verify the VOCs, 
light gases and inorganic parameters data by reviewing sample receipt, sample 
preparation, sample analysis (including intemal QC checks), and data reduction and 
reporting documentation. The field-measured pH, conductivity, ORP, and DO data 
and laboratory-generated VOCs, light gases and inorganic parameters data will be 
validated by ARCADIS by evaluating the Precision, Accuracy, Representativeness, 
Co Tiparability, Completeness, and Sensitivity (PARCCS) of the data from field QC 
samples and intemal laboratory QC checks relative to the requirements in this QAPP. 
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A.3.2 Project Schedule 

The project schedule is presented in Section 5.3 of the RI/FS Work Plan. 

A.7 Quality Objectives and Criteria for Measurement Data 

The data quality objectives and measurement performance criteria for the RI activities 
are presented in the following subsections. 

A. 'M Data Quality Objectives 

Data quiility objectives (DQOs) are qualitative and quantitative statements derived 
from the outputs of each step of the DQO process. The DQO process is a series of 
planning steps based on the scientific method that is designed to ensure that the type, 
quantity, and quality of environmental data used in decision-making are appropriate for 
the intended application. 

There are seven steps in the DQO process that include: 

1. Stating the problem; 

2. Identifying the decision; 

3. Identifying inputs to the decision; 

4. Defining the boundaries of the study; 

5. Developing a decision rule; 

6. Specifying limits on decision errors; and 

7. Oi)tiniizing the design for obtaining data. 

The deta:ls of the DQO process for the groundwater characterization tasks are provided 
below. 

Step I. Stating the Problem 
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The pnablem, as identified in Section A.5 of this QAPP, is to investigate the nature and 
extent of affected groundwater at the Site, complete the human health and ecological 
nsk ass;essments, and develop and evaluate potential remedial altematives. 

S*ep 2. Identifying the Decision 

The primary decision for the groundwater investigation is to determine the distribution 
of hazardous substances, pollutants, or contaminants as well as the extent, fate, and 
transport of any groundwater plumes. Another decision for the groundwater 
irvestigation is to determine groundwater flow direction and hydraulic conductivity. 

Siep 3. Identifying Inputs 

In addition to the data collected during implementation of the RI, the inputs to the 
decision process for the groundwater investigation are data from previous 
investigations and yet to be determined cleanup objectives. 

Step 4. Defining Study Boundaries 

Tlie spatial boundaries for the groundwater investigation consist of Site monitoring 
wells. 

Step 5. Develop Decision Rule 

If 'he concentrations of VOCs, light gases and inorganic parameters detected in 
groundwater samples collected during the RI are less than their respective cleanup 
objectiviis, then the vertical and horizontal extent of impacted groundwater have been 
defined. If the concentrations of VOCs, light gases and inorganic parameters detected 
in ground\vater samples collected during the RI are greater than or equal to their 
respecti\'e cleanup objectives, then the vertical and horizontal extent of impacted 
grounds ater have not been defined. 

Step 6. Specify Limits on Decision Errors 

Tlie limits on decision errors expressed as percent error should be no greater than 25 
percent. The aggregate sampling and analysis error may be greater, but error resulting 
from sampling procedures or the nature of the sample matrix is not quantifiable. 

Step 7. Optimize the Design 
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The design of the sampling and analysis program (SAP) was developed in accordance 
w th the SOW for the Site. The SAP has been designed to ensure that the problem 
identi field in Section A.5 of this QAPP can be solved in a resource-efficient and timely 
manner. The details of the investigations are presented in Section 3 of the RI/FS Work 
Plan. 

A.7.2 Measurement Performance Criteria 

Tlie measurement performance criteria for precision, accuracy, representativeness, 
completeness, and comparability are provided in the following subsections. 

A.7.2A Precision 
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Pn.'cision is a measure of the degree to which two or more measurements of the same 
characteristic (i.e., analyte, parameter) under the same or similar conditions are in 
agreement. 

Field Precision Criteria 

Pre-cision of the field sample collection procedures will be assessed by the data from 
analysis of field duplicate samples. Relative percent differences (RPDs) will be 
calculated for detected analytes from investigative and field duplicate samples. Field 
dujilicate: samples will be collected at a minimum frequency of 1 per 10 investigative 
samples. RPDs of 35 percent water sample field duplicates will be used as advisory 
limits foi- analytes detected in both the investigative and field duplicate samples at 
concentrations greater than or equal to five times its quantitation limit. Professional 
judgment \vill be used to qualify associated investigative sample data. 

Field precision for measurements obtained during groundwater monitoring will be 
assessed through duplicate/replicate measurement of the same sample at a frequency of 
1 per 10 or fewer groundwater sampling locations. The precision acceptance criteria 
for field measurements obtained during the field activities are presented in the SOPs in 
the SAP. 

Laboratoiy Precision Criteria 

Lat'oratoi7 precision will be assessed through the calculation of RPDs for 
rep] icate/duplicate sample analyses. In general, these will be matrix spike/matrix spike 
duplicate (MS/MSD) samples for organic analyses and matrix spike/laboratory 
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duplicate (MS/Dup) samples for inorganic analyses. Field samples will be collected as 
a: a minimum frequency of 1 per 20 aqueous investigation samples. The equation to be 
used to determine precision is presented in Section D.3.1 of this QAPP. Precision 
control limits for the analyses are presented in Table C-3. 

A 7.2.2 Accuracy 

Accuracy is the extent of agreement between an observed value (i.e., sample result) 
and the accepted or tme value for the parameter being measured. 

F'eld Accuracy Criteria 

Tlie criteria for accuracy of the field sample collection procedures will be to verify that 
samples are not affected by sources external to the sample, such as sample 
ccintarrunation by ambient conditions or inadequate equipment decontamination 
procedures. Field sampling accuracy will be assessed by the data from equipment and 
trip blank samples. 

Eciuipment blank samples will be collected at a frequency of 1 per 20 or fewer 
sampling equipment decontamination procedures. Equipment blank samples will be 
collected by routing laboratory-provided deionized water through decontaminated 
sampling equipment. Equipment blank samples will be analyzed to check procedural 
contamination and/or ambient conditions and/or sample container contamination at the 
Si ;e that may cause sample contamination. Equipment blank samples will be collected 
foî  aqueous samples only, and will not be collected for samples collected using 
pn;-cleaned or pre-cleaned, disposable sampling equipment. 

Trip blank samples, consisting of organic-free water poured into sample vials at the 
laboratory, will be provided by the project laboratory for the groundwater sampling 
events. Trip blank samples will be handled in a manner consistent with actual field 
samples, hut will not be opened, and will be shipped back to the laboratory with the 
samples. Trip blank samples will provide a measure of potential cross-contamination 
of samples by VOCs during shipment and handling. One trip blank sample will be 
ineluded in each shipping cooler containing aqueous samples for VOC analysis. 

Equipme;nt and trip blank samples should not contain target analytes. The equipment 
and trip blank sample data will be evaluated using the procedures specified in Section 
D.2 of this QAPP. Accuracy also will be ensured by adhering to all sample handling 
procedures, sample preservation requirements, and holding time periods. 
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Accuracy of field measurements obtained during groundwater monitoring will be 
as sessed by analyzing calibration check samples. Accuracy acceptance criteria for 
field mtjasurements obtained during the field activities are presented in the SOPs in the 
S,\P. 

LaboraUvy Accuracy Criteria 

Laboratory accuracy' will be assessed by determining percent recoveries from the 
aralysis of laboratory control samples (LCSs) or standard reference materials (SRMs). 
Accuracy relative to the sample matrix will be assessed by determining percent 
re:ovenes from the analysis of MS/MSD or MS/Dup samples. MS/MSD and MS/Dup 
samples v/ill be collected/designated for the organic and inorganic analyses, 
re:5pectively, at a minimum frequency of 1 per 20 or fewer samples. The equation to be 
used to determine accuracy for this project is presented in Section D.3.2 of this QAPP. 
Accuracy control limits are presented in Table C-3. 

The ace jracy of the organics analyses also will be monitored through the analysis of 
surrogate compounds. Surrogate compounds are added to each sample, standard, 
blank, and QC sample prior to sample preparation and analysis. Surrogate compounds 
are not expected to be found occurring naturally in the samples, but behave analytically 
similar to the compounds of interest. Consequently, surrogate compound percent 
recoveries will provide information on the effect that the sample matrix exhibits on the 
accuracy of the analyses. Table C-3 provides surrogate compound percent control 
limits for the organic analyses. 

A.7.2.3 Representativeness 

Representativeness is a qualitative term that describes the extent to which a sampling 
design adequately reflects the environmental condition of a site. Representativeness 
also reflects the ability of the sample team to collect samples and laboratory personnel 
to analyze those samples in such a manner that the data generated accurately and 
pre:cisel)' reflect the conditions at a site. 

Field Representativeness Criteria 

Representativeness is dependent upon the proper design of the sampling program. The 
represenvativeness criteria for field sampling will be to verify that the monitoring well 
locations are properly established on and off Site (as applicable), that the correct 
monitoring wells are sampled, and that the sampling procedures in the SAP are 
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followed. The sampling programs were designed to provide data representative of Site 
conditions. During development of these programs, consideration was given to past 
waste disposal practices, existing analytical data, and physical setting and processes. 
The rationale for the sampling network is provided in Section A.6 of this QAPP. 

Laboratoiy Representativeness Criteria 

Tlie representativeness criteria for laboratory data will be to ensure that the proper 
aralytical procedures are used for sample preparation (e.g., homogenizing the sample 
prior to subsampling), sample analysis, and that sample holding times are met. 
Additionally, the accuracy and precision of the laboratory data affect 
re]Dreseritativeness. The laboratory representativeness criteria will include achieving 
thi; accuracy and precision criteria for the sample analyses. 

A. 7.2.4 Comparability 

Comparability is an expression of the confidence with which one data set can be 
compared with another. 
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Field Comparability Criteria 

The criteria for field comparability will be to ensure and document that the sampling 
neiworks designed for the RI are properly implemented and the sampling procedures in 
the SAP are followed for the duration of the sampling programs described in this 
Q/vPP and any amendments to this QAPP. 

Laboratory Comparability Criteria 

The criteria for laboratory data comparability will be to ensure that the analytical 
methods used for the RI sampling and analysis events that are comparable to the 
methods used for previous sampling events. The analytical methods identified in 
Section B.4 of this QAPP generally are comparable to the methods used to generate 
data for ])revious investigations. 

A.7.2.5 Completeness 

Completeness is a measure of the amount of valid data obtained from a measurement 
system compared to the amount that was expected to be obtained under normal 
coriditions. 
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F'eld Completeness Criteria 

Tne criteria for field completeness will be that a minimum of 90 percent of the 
field-measured data are valid. The procedure for determining field data validity is 
provided in Section B.10.2 of this QAPP. The equation for calculating completeness is 
present(;d in Section D.3.4 of this QAPP. 

Laboratory Completeness Criteria 

Tlie criteria for laboratory completeness will be that a minimum of 90 percent of the 
laborator}' data are determined to be valid (usable) for the intended purpose. The 
procedure for determining laboratory data validity is provided in Section B.10.2 of this 
Q.\PP. The equation for calculating completeness is presented in Section D.3.4 of this 
Q/VPP. 

A.7.2.6 Sensitivity 

Sensitivity is the ability of a method or instrument to detect a parameter to be measured 
at.i level of interest. 

Field Sensitivity Criteria 

The criteria for field measurement sensitivity are provided in the Attachment 1 of the 
SAP (Appendix B of tlie RJ/FS Work Plan). The sensitivity of the field instmments 
(field-portable pH, temperature, conductivity, ORP, and DO meters) selected to 
measure the pH, temperature, conductivity, ORP, and DO of groundwater and surface 
water for this project will be measured by analyzing calibration check solutions, where 
appropriate, that equate to the lower end of the expected concentration range. The 
sensitivity of the PID used to screen soil samples for organic vapors is relative to 
background readings of ambient air. 

Laooratory Sensitivity Criteria 

Thi: sensitivity requirements for the laboratory analyses are provided in Table C-3. 
The analytical methods are sufficientiy sensitive for the project. 
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A.8 Special Training Requirements and Certification 

Special training/certification requirements for this project were provided in Section 
A 4.5. 

A.9 Documentation and Records 

The documents, records, and reports generated during the RI are identified in the 
following subsections. 

A.9.1 Field and Laboratory Records 

Documents and records generated during the project include sample collection records, 
Q(" sample records, field measurement records, laboratory records, and data handling 
records. A brief description of these documents and records are provided below. 
Detailed information on these records is provided in subsequent sections of this QAPP. 

Sample collection records that will be used during the sampling activities include field 
logbooks, stratigraphic logs, chain-of-custody records, and shipping papers. 

QC' sample records tliat will be used during the project to document the generation of 
QC' sami)les include field logbooks for recording equipment blank samples, field 
du])licate samples, and MS/MSD and MS/Dup samples. The project laboratory will 
maintain appropriate documentation of trip blank sample preparation, quality records 
for deionized water sent for equipment blank samples, and sample integrity 
information. Records of sample preservation will be maintained in field logbooks and 
by the project laboratory. 

Field measurements of organic vapors, depth to groundwater, pH, temperature, 
corductivity, ORP, and DO will be recorded in bound logbooks or standard field 
forms. Calibration data, where applicable, will also be recorded in these logbooks or 
forms. 

Laboratory records that will be maintained for the project include sample receipt 
documentation, field and laboratory chain-of-custody documentation, sample container 
cleanliness certifications, reagent and standard reference material certifications, sample 
prei)aration records, sample analysis records (e.g., mn logs), instmment/raw data, QC 
datii, calibration data, corrective action reports, and final reports. 
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Data handling records that will be maintained include verification of computer 
programs used to manipulate or reduce raw data into final results and data validation 
reports. Ĵ he project laboratory will maintain documentation of data verification and 
reduction procedures as necessary for the analyses used during the RI activities. 
ARCADIS will maintain checklists, notes, and reports generated during the extemal 
data validation process. 

A.9.2 Data Reporting Format 

Field data will be recorded in bound logbooks or on standard forms (e.g., stratigraphic 
logs). The details for recording field data are provided in Section B.3.2.1 of this 
Q.VPP. Field data primarily will be from direct-reading meters, consist of field 
readings (e.g., depth to water measurements), or field observations. These data will be 
tabulated and included in project reports or submittals, as appropriate. 

Laboratory reports for samples collected during the RI to determine the nature and 
ex lent of contamination or for risk assessment purposes will consist of the following 
da:a deliverables: 

1. Case Narrative 

Date of issuance; 

Any deviations from intended analytical sfrategy; 

Laboratory batch number; 

Number of samples and respective matrices; 

Project name and number; 

Condition of samples "as received"; 

Discussion of whether or not sample holding times were met; 

Discussion of technical problems or other observations that may have 
created analytical difficulties; and 

Discussion of any laboratory quality control checks that failed to meet 
project criteria. 

2. Chemistry Data Package 

Dates of sample collection, receipt, preparation, and analysis; 
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Cross-reference of laboratory to project sample identification numbers; 

Description of data qualifiers used; 

Methods of sample preparation and analysis; 

Sample results in tabular format; 

MS/MSD and MS/Dup data, LCS data, method blank data, surrogate 
compounds data, intemal standards data; 

Raw instrument data (including calibration data and instmment 
perfomiance checks); and 

Fully executed chain-of-custody document. 

Laboratctp/ reports for samples collected during the RI for screening purposes will 
consist of the data deliverables identified above, with the exception of raw instrument 
data. Method detection limit studies, instrument detection limit studies, and method 
pel fonnance and validation studies will be maintained by the laboratory. 

A.9.3 Data Archiving and Retrieval 

Section XIV of the AOC specifies that all records be maintained for a minimum often 
years following completion of the actions required by the AOC. U.S. EPA is to be 
notified at least 90 days before the documents are scheduled to be destroyed. All 
records for the RI/FS will be maintained consistent with the requirements of the AOC. 
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B. Data Generation and Acquisition 

Tlie design and implementation of the measurement systems that will be used during 
the RI, noluding sampling procedures, analytical procedures, and data handling and 
documentation are detailed in the following subsections. 

B.1 Sampling Process Design 

The rationale for the RI sampling programs is provided in Section 3 of the RI/FS Work 
Plan and was detailed in Section A.6 of this QAPP. 

B.2 Sampling Methods Requirements 

Samplirg methods for the collection of groundwater are provided in the SAP. 

B.2.1 Field Equipment and Sample Container Cleaning Procedures 

Ec|uipment cleaning/decontamination procedures are provided in Section 6.0 of the 
S/vP. Sample containers will be provided by STL Savannah. STL Savannah's vendor 
for sample containers is QEC of Jackson, Michigan. All containers will be precleaned 
in acconlance with tiie U.S. EPA guidance document entitied "Specifications and 
Cjuidance for Contaminant-Free Sample Containers," EPA 540/R-93/051. Certificates 
of analysis for each lot of containers will be maintained by STL Savannah. 

B.2!.2 Field Equipment Maintenance, Testing, and Inspection Requirements 

Fitild equipment will be inspected and tested prior to being shipped to the field, unless 
the equipment is rented. Prior to use in the field, the equipment is checked again, 
generally during field calibration, and the performance information is recorded in the 
field logDOok. All equipment shipped back from the field is inspected and tested upon 
return unless the equipment is rented. Any required maintenance is performed and 
documented in the field logbook prior to the equipment being returned to service. 

Cr tical spare parts for field equipment and replacement field equipment are available 
at i;ach /vFLCADIS office and can be shipped for ovemight delivery, picked up at the 
AFLCADIS office, or delivered to the field when the need is identified. Alternately, 
fie id equipment vendors can provide replacement equipment if needed. The 
replacement equipment can be shipped for ovemight delivery as necessary. 
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B.2.3 Inspection and Acceptance Requirements for Supplies and Sample Containers 

The field supplies for the RI sampling activities consist of calibration standard 
solutions for field instrument calibration and calibration checks, detergent (Alconox) 
for equipment cleaning, deionized water for collecting inorganics field (equipment 
rinsate) blank samples, purge-and-trap grade water for collecting VOC equipment 
bl ank samples, chemical preservatives for pH adjustment of the appropriate aliquots of 
samples (e.g., hydrochloric acid for VOCs and nitric acid for metals), and sample 
containers to collect the water samples. 

Field calibration standards (e.g., pH buffers, conductivity solutions) will be obtained 
from Cole Parmer and are traceable to National Institiite of Standards and Technology 
(NJST) standards. ARCADIS' Field QA Officer is ultimately responsible for ensuring 
that the field calibration standards for the project are acceptable. The calibration 
stendards will be checked prior to being sent to the field to ensure that they have not 
expired or otherwise degraded. New calibration standards will be purchased if existing 
standards are found to be expired or degraded. Alconox, which is a standard 
laboratory-grade detergent, also is obtained from Cole Parmer. Distilled water will be 
purchased as needed from a variety of vendors. 

Deionize;d water, purge-and-trap grade water, chemical preservatives, and sample 
containers will be provided by STL Savannah. The project laboratory will maintain 
documentation of the purity/cleanliness for these materials. The project laboratory QA 
Officer is ultimately responsible for ensuring that these materials are acceptable for the 
project. The acceptability of these materials for use will be evaluated by reviewing lot 
analysis certificates (deionized water, chemical preservatives, and containers). 
Pu'ge-and-trap grade water will be obtained from STL Savannah's volatile organic 
analysis laboratory and will meet the acceptability requirements for method blank 
samples specified in their VOC analysis SOP. Water, preservatives, and containers 
that do not meet STL Savannah's acceptability requirements will not be shipped to the 
fied. 

B.3 Sample Handling and Custody Requirements 

Th; procedures for sample handling, labeling, shipping, and chain-of-custody 
documentation are provided in the subsections that follow. 
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B.3.1 Sample Handling 

The procedures used to collect the samples are provided in the SAP. Sample aliquots 
will be containerized in order of decreasing analyte volatility. Groundwater samples 
•w ill be containerized in the following sequence: VOCs; light gases; and inorganic 
parameters. Table C-4 identifies the requirements for the number of containers, 
container volume, container type (material of construction), preservation, holding time 
periods, packaging, and shipping for the analyses associated with each sampling 
program. 

Each sample container will be labeled with a unique sample number that will facilitate 
tracking and cross-referencing of sample information and will be recorded in the field 
logbook. The unique sample number will be recorded with the sample location in the 
fiiild logbook at the time of sample collection. The field logbook will form part of the 
pe-rmanent field record. The sample numbering system to be used is described as 
follows (the information entered on the sample labels will be printed by the field 
.sampler): 
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Example: LOC- XX-MMDDYY 

Where: 

LOC 

MMDDYY 

designates sample location (i.e., LCIO, P02, etc.); 

designates types of sample (GW-groundwater); and 

designates date of collection presented as month, day, year. 

Q(r samples also will be numbered with a imique sample number. The sample location 
of each QC sample will be recorded in the field log book only. The sample numbering 
sy;>tem to be used for such samples is described as follows (the information entered on 
the; sample labels will be printed by the field sampler): 

Eix ample:: 

^B-M^ffiDYY-N 

Wliere: 
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TB - designates type of field QC sample (Dup - field duplicate, EB -
equipment blank, TB - trip blank, and MS/MSD - matrix 
spike/matrix spike duplicate); 

MMDDYY'' - designates date of collection presented as month, day, year; and 

N - designates sequential number for each sample. 

Samples will be placed in shipping coolers containing bagged, cubed ice immediately 
following collection. The samples will be grouped in the shipping cooler by the order 
in which the samples are collected. The samples will be shipped to the laboratory via 
an ovemight courier service, generally on the day they are collected. The only 
exceptions to this procedure will be for samples collected after the courier service has 
picked 11)5 the shipment for the day (generally only at remote sites) and samples 
collected on a Sunday or holiday. In these instances, the samples will be shipped on 
the next business day. 
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JTe laboratory will group the samples in sample delivery groups (SDGs) by sampling 
pnjgram. An SDG is a group of 20 or fewer field samples (including field QC 
samples) received bj' the laboratory within 14 calendar days. 

B.3.2 Sample Custody 

C'hain-of-custody is the sequence of possession of an item. An item (such as a sample 
or fmal evidence file) is considered to be in custody if the item is in actual possession 
of a person, the item is in the view of the person after being in his/her actual 
possession, or the item was in a person's physical possession but was placed in a secure 
area by that person. Field, laboratory, and final evidence files custody procedures are 
described in the subsections that follow. 

B.C.2.1 Field Custody Procedures 

Logbooks will used to record field data collection activities. Entries into field 
logbookii will be described in as much detail as possible to ensure that a particular 
situation could be reconstmcted solely from logbook entries. Field logbooks will be 
bound fitjld survey books or notebooks with consecutively numbered pages. Logbooks 
will be assigned to field personnel and will be stored at ARCADIS's Chicago, Illinois 
office when not in use. Each logbook will be identified by the project-specific 
document number (CIOOI286.0004). 
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The tide page of each logbook will contain the following information: 

• Person to whom or task for which the logbook is assigned; 

• Project number; 

• Project name; 

• The: starting date for entries into the logbook; and 

• The; ending date for entries into the logbook. 

Entries into the logbook will contain a variety of information. At the beginning of each 
dfy's logbook entry, die date, start time, weather, names of all sampling team members 
present, and the signature of the person making the entry will be entered. The names 
of individuals visiting the site or field sampling team and the purpose of their visit will 
al:io be recorded in the field logbook. 

All field measurements obtained and samples collected will be recorded. All logbook 
entries will be made in ink, signed, and dated with no erasures. If an incorrect logbook 
entry is made, the incorrect information will be crossed out with a single strike mark 
which will be initialed and dated by the person making the erroneous entry. The 
correct information will be entered into the logbook adjacent to the original entry. 

Whenever a sample is collected or a measurement is made, a detailed description of the 
location wll be recorded in the logbook. Photographs taken at a location, if any, will 
al£.o be rioted in the logbook. All equipment used to obtain field measurements will be 
recorded in the field logbook. In addition, the calibration data for all field 
meiasurement equipment will be recorded in the field logbook or on standard field 
foiTTis. 

Samples will be collected following the sampling procedures documented in the SAP. 
TTie equ:.pment used to collect samples, time of sample collection, sample description, 
volume and number of containers, preservatives added (if applicable) will be recorded 
in the fie:ki logbook. Each sample will be uniquely identified using the sample 
numbering system provided in Section B.3.1 of this QAPP. 

ITie sample packaging and shipping procedures summarized below will ensure that the 
samples arrive at the laboratory with the chain-of-custody intact: 
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Th(; field sampler is personally responsible for the care and custody of the samples 
until they are transferred to another person or the laboratory. As few people as 
possible will handle the samples. 

All sample containers will be identified by using sample labels which will include 
the date of collection, unique sample number, and analyses to be performed. 

Sample labels will be completed for each sample using waterproof ink. 

Samples will be placed in coolers containing ice immediately after collection. 

Samples will be accompanied by a properly completed chain-of-custody form. An 
example chain-of-custody form is in the SAP. The sample identification numbers 
will be listed on the chain-of-custody form. When transferring the possession of 
samples, the individuals relinquishing and receiving the samples will sign and 
record the date and time on the form. The chain-of-custody form documents 
sample custody transfers from the sampler to another person, to the laboratory, or 
to/fiom a secure storage area. 

All sample shipments will be accompanied by the chain-of-custody form 
idertifying its contents. The chain-of-custody form is a three-part carbonless-copy 
fomi. The form is completed by the sampling team and, after signing and 
relinquishing custody to the shipper, retains the bottom (pink) copy. The yellow 
copy is retained by the laboratory and the fiilly executed top copy is returned as 
part of the data deliverables package. 

Samples will be properly packaged for shipment (see Table C-4) and dispatched to 
the appropriate laboratory for analysis with a separate signed chain-of-custody 
form enclosed in and secured to the inside top of each shipping cooler. Shipping 
coolers will be secured with custody tape for shipment to the laboratory. The 
custody tape is tiien covered with clear plastic tape to prevent accidental damage to 
the custody tape. 

If the samples are sent by common carrier, a bill of lading will be used and copies 
will be retained as permanent documentation. Commercial carriers are not 
required to sign the chain-of-custody form as long as the form is sealed inside the 
sample cooler and the custody tape remains intact. 

If samples are not shipped to the laboratory the same day the samples are collected 
in th- field, additional ice will be placed in the coolers, the coolers will be sealed 
and kept in a designated secure area until they are shipped to the laboratory as 
described above. 
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B.3.2.2 Laboratory Custody Procedures 

Laboratory sample custody begins when the samples are received at the laboratory. 
The samjile custodian will assign a unique laboratory sample identification number to 
each incoming samĵ le. The field sample identification numbers, laboratory sample 
identifi;ation numbers, date and time of sample collection, date and time of sample 
receipt, and requested analyses will be entered into the sample receiving log. Sample 
Icg-in, custody, and document control procedures are detailed in the Laboratory 
Quality Manual (LC)M) in Attachment C-1. 

Following log-in, all samples will be stored within an access-controlled location and 
will be :maintained properly preserved (as defined in Table C-4) until completion of all 
laooratoi-y analyses. Unused sample aliquots and sample extracts/digestates/distillates 
will he maintained properly preserved for a minimum of 30 days following receipt of 
the final report by ARCADIS. The project laboratory will be responsible for the 
di sposal of unused sample aliquots, sample containers, and sample 
extracts/digestates/distillates in accordance with all applicable local, state, and federal 
regulations. 

TTie laboratory will be responsible for maintaining analytical log books and laboratory 
data. Raw laboratory data files will be inventoried and maintained by the laboratory 
for a minimum period of seven years, after which time ARCADIS will advise the 
laboratory regarding additional storage. 
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8.3.2.3 Final Evidence Files Custody Procedures 

The final evidence file for the project will be maintained by ARCADIS and will consist 
of the following: 

1. Project plan; 

2. Project log books; 

3. Fi;ld data records; 

4. Sample identification documents; 

5. Chain-of-custody records; 

6. Correspondence; 

7. References, literature; 
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8. I'lnal laboratory reports; 

9. Miscellaneous - photos, maps, drawings, etc.; and 

10. Final report. 

1 he final evidence file materials will be the responsibility of the evidentiary file 
custodan (ARCADIS' Project Manager) with respect to maintenance and document 
removal. Section XIV of the AOC specifies that all records be maintained for a " " ' 
minimum often years following coriipletion of the actions required by the AOC. U.S. 
EPA is to be notified at least 90 days before the documents are scheduled to be 
destro>ed. All records for the RI/FS will be maintained consistent with the 
n;quirements of the AOC. 

B.4 Analytical Methods Requirements 

The field and laboratory analytical methods that will be used during the RI are detailed 
ir the following subsections. 

B.4.1 Field Analytical Methods 

Groundwater samples will be analyzed in the field for pH, temperature, conductivity, 
ORP, and DO. The data from these analyses will be irsed to determine when the 
groundwater is suitable for the collection of representative samples. Field-portable pH, 
temperature, conductivity, ORP, and DO meters will be used to analyze the samples. 
S(.')Ps for these field measurements are presented in the SAP. 

Measurements of surface water pH, temperature, specific conductance, and DO will be 
rei:orded in the field using a YSI model 6820 probe or equivalent instrument. SOPs for 
these field measurements are presented in the SAP. 

E3.4.2 Laboratory Analytical Methods 

(jroundwater samples will be analyzed off Site by the project laboratory. The 
following presents a brief discussion of each analytical technique that will be used for 
chemical analysis of samples collected during the RI. 

VOCs ir water samples will be analyzed using purge-and-frap sample 
concenti:ation/introduction followed by gas chromatography/mass spectromeby 
(GC/MS) analysis. 
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Samples analyzed for total metals will be acid digested and the digestates will be 
analyzed using inductively coupled plasma (ICP) emission spectrometry and cold 
vapor rne-Tcury atomic absorption spectrometry. Nitrate and sulfate will be analyzed in 
water samples by ion chromatography/electrical conductivity separation/detection 
techniques. Sulfide in water samples will be analyzed by the iodometric method, 
v\'hich consists of back-titrating excess iodine added to oxidize sulfide in the samples. 
Ammonia in water samples will be determined potentiometrically using an 
ion-selective electrode. 

Lake Calumet Cluster Site 
Chicago, Illinois 
Revision: 1 
Date: August 2005 
Section: B, Page: 9 of 21 

The anah/tical methods that will be used by the project laboratory for analyzing 
gioundwater samples are presented in Table C-5. Laboratory LQM and SOPs for the 
aiialytic:al methods are presented in Attachment C-1. 

T le quantities and types of QC samples for the groundwater investigation are included 
in Table C-2. 

B.5 Quality Control Requirements 

Tlie field and laboratory C^ requirements for the RI activities are discussed in the 
following subsections. Specific QC checks and acceptance criteria are provided in the 
fie Id SOPs in the SAP and laboratory SOPs and LQM in Attachment C-1. 

B.ij.l Field Sampling Quality Control 

Field Q(" requirements include analyzing reference standards for inshument calibration 
and for routine calibration checks. The acceptance criteria are provided in the SOPs in 
the; SAP. Field QC samples for this project include equipment blank samples to 
de:emiirie the existence and magnitude of sample contamination resulting from 
ambient conditions or sampling procedures, field duplicate samples to assess the 
overall precision of the sampling and analysis events, and trip blank samples to 
monitor cross-contamination of samples by VOCs. The frequency of collection of 
tiiese field QC samples was provided in Section A.7 of this QAPP. The evaluation of 
field QC data is provided in Section B.IO of this QAPP. 

B.5.2 Analytical Quality Control 

The laboratory QC requirements for groimdwater samples analyzed for VOCs include 
autilyzing instrument performance check (mass tuning) standards, method blanks, 
initial calibration standards, continuing calibration standards, surrogate standards. 
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internal standards, MS/MSDs, and LCSs. The acceptance criteria for all these QC 
checks except MS/MSD samples are provided in STL Savannah's SOPs. 

The laboratory QC requirements for groundwater samples analyzed for metals include 
analyzing preparation blanks, initial calibration blanks, continuing calibration blanks, 
initial calibration verification standards, continuing calibration verification standards, 
interference check standards, serial dilution samples, MS/MSD or MS/Dup samples, 
and LCSs. The analysis frequency for these QC samples, with the exception of 
MS/MSD, is included in STL Savannah's LQM in Attachment C-1. The acceptance 
criteria for all these QC checks except MS/MSD or MS/Dup samples are in STL 
Savannah's LQM. 

Tlie labiDratory QC requirements for groundwater samples analyzed for nitrate, nitrite, 
and sulfate include analyzing method blanks, initial calibration standards, continuing 
calibration standards, MS/MSD or MS/Dup samples, and LCSs. The acceptance 
criteria for all these QC checks except MS/MSD or MS/Dup samples are in STL 
Savannah's SOPs and LQM. The acceptance criteria for MS/MSD or MS/Dup samples 
are provided in Table C-3 of this QAPP. 

Tlie laboratory QC requirements for groundwater samples analyzed for sulfide include 
analyzing method blanks, MS/MSD or MS/Dup samples, and LCSs. The acceptance 
criteria for method blank and LCS samples are in STL Savannah's SOP and LQM. The 
aci;eptance criteria for MS/MSD or MS/Dup samples are provided in Table C-3 of this 
Qj\P?. 

The laboratory QC requirements for groundwater samples analyzed for ammonia 
ine ludes analyzing method blanks, MS/MSD or MS/Dup samples, and LCSs. The 
acceptance criteria for method blank samples and LCSs are in STL Savannah's LQM 
and SOP. The acceptance criteria for MS/MSD or MS/Dup samples are provided in 
Table C-3 of this QAPR 

B.(> Equipment Testing, Inspection, and Maintenance Requirements 

TTie procedures used to verify that instmments and equipment are functional and 
properly maintained are described in the following subsections. 
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B 6.1 F-ield Instrument Maintenance 

The fie'd equipment for this project includes field-portable pH, temperature, 
conduc'h'ity, ORP, and DO meters. Specific preventive maintenance procedures to be 
fc'llowed for field ecjuipment are those recommended by the manufacturer. Field 
in.stmments will be checked and calibrated daily before use. The maintenance 
schedule and trouble-shooting procedures for field instmments are presented in the 
S.\P. 

B.6.2 Latioratory Instrument Maintenance 

As part of its QA/QC! program, STL Savannah conducts a routine preventive 
maintenance program to minimize the occurrence of instmment failure and other 
system malfunctions. Designated laboratory employees will regularly perform routine 
scheduled maintenance and repair of (or coordinate with the instmment manufacturer 
for the repair of) all instmments. All maintenance that is performed will be 
dccumented in the laboratory's maintenance logbooks. All laboratory instmments are 
maintained in accordance with manufacturer's specifications. 

Table C-6 provides examples of the frequency at which components of key analytical 
instmme;nts or equipment will be serviced. The LQM in Attachment C-1 provides 
complete details for instmment preventive maintenance. 

B.7 Instrument Calibration and Frequency 

The procedures for maintaining the accuracy for all the instmments and measuring 
equipment which are used for conducting field tests and laboratory analyses are 
described in the following subsections. These instmments and equipment will be 
calibrated prior to each use or according to a periodic schedule. 

B.7.1 Field Instruments/Equipment 

Listmments and equipment used to gather, generate, or measure environmental data 
wiJl be calibrated vrith sufficient frequency and in such a manner that accuracy and 
reproducibility of results are consistent with the manufacturer's specification and 
requirements presented in the SOPs in the SAP. 

Equipment to be used during field sampling will be examined to confirm that it is in 
operating condition. This includes checking the manufacturer's operating manual for 
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each instmment to ensure that all maintenance requirements are being observed. 
hidi\'idual calibration records for each field instmment that will be used for the project 
will be reviewed to ensure that any prior equipment problems have not been 
overlooked and all necessary repairs to equipment have been completed. 
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B.7.2 Laboratory Instruments 

Calibration of laboratory equipment will be based on approved written procedures. 
Records of calibration, repairs, or replacement will be filed and maintained by the 
designated laboratory personnel performing quality control activities. These records 
will be filed at the location where the work is performed and will be subject to QA 
audit. For all instruments, the laboratory will maintain a properly trained repair staff 
with in-house spare parts or will maintain service contracts with vendors. 

The records of calibration will be kept as follows: 

1 If possible, each instmment will have record of calibration permanently 
affixed with an assigned record number. 

2. A logbook will be assigned to each instmment showing description, 
manufacturer, model numbers, date of last calibration and the signature of 
the person who calibrated the insh-ument, due date of next calibration and 
compensation or correction figures, as appropriate. 

3. A written stepwise calibration procedure will be available for each piece of 
test and measurement equipment. 

4. Any instrument that is not calibrated to the manufacturer's original 
specification will display a warning tag or will otherwise be removed from 
service, as appropriate. 

Spî cific calibration procedures and frequencies are detailed in the LQM in Attachment 
C-1. 

B.8 Inspection / Acceptance Requirements for Supplies and Consumables 

The procedures that will be used to ensure that supplies and consumables used in the 
field and laboratory will be available as needed and free of contaminants are detailed in 
the following subsections. 
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B.8.1 F-ield Supplies and Consumables 

Supplies and consumables for field measurements and sampling will be obtained from 
various vendors and include standards for field meter calibration, sample containers, 
preservatives, detergent and water for equipment decontamination, and equipment 
blank v/ater. The vendors and inspection and acceptance criteria for these field 
supplies were presented in Section B.2 of this QAPP. Additional field supplies and 
consurrables include pump tubing and personnel protective equipment (PPE). Pump 
tubing \vill be constmcted of pre-cleaned high density polyethylene. This material will 
not introduce contaminants into the samples or interfere with the analyses. All field 
supplies will be consumed or replaced with sufficient frequency to prevent 
deterioration or degradation that may interfere with the analyses. 

B.8.2 Laboratory Supplies and Consumables 

STL Savannah's vendor for general labware and reagents is Fisher Scientific or 
equivalent. Vendors for chromatography supplies and organic standards include Ultra 
Scientific, Supelco, Accustandard, Restek, ChemService, and Aldrich Chemical or 
equivale:nt. Vendors for metals and general chemistry parameters supplies and 
standards include Ultra Scientific, High Purity Standards, and Inorganic Ventures or 
equivalent. The lot numbers of reagents and standards are recorded and dates of 
receipt, first use, and expiration are documented. Certificates of analysis are 
maintained on file to document reagent/standard purity. 

The LQM in Attachment C-1 provide details on identifying contaminants in reagents 
and standards, determining deterioration of reagents and standards, and the corrective 
actions required if contaminants or deterioration are identified. The laboratory QA 
Officer is ultimately responsible for the ensuring the acceptability of supplies and 
consumables. 

8.9 Dcita Acquis i t ion Requirements 

Hiistorical data for the Site were generated during the various monitoring events 
identified in the RI/FS Work Plan. 

8.10 Data Management 

The procedures for managing data from generation to final use and storage are detailed 
in subsections that follow. 
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B.10.1 [Data Recording 

Field data will be recorded in field logbooks or on standard forms and consist of 
measurements from direct reading instmments or direct measurements. Field staff are 
responsible for recording field data and the Field QA Officer is responsible for 
identifying and correcting recording errors. 

Laboratory data are recorded in a variety of formats. Data from instmments are 
recorded on magnetic media, strip charts, or bench sheets. The laboratory SOPs and 
LQM in Attachment C-1 provides the data-recording requirement for each preparation 
and analysis method. 

B.10.2 Data Validation 

Validation of field data for this project will primarily consist of checking for 
transcription errors and review of data recorded in field logbooks or on standard forms. 
Data tt-anscribed from the field logbook or standard forms into summary tables for 
reporting purposes will be verified for correctness by the Field QA Officer or his 
designee. .\ny limitations on the use of field data will be included in the RI reports. 

Validation of the analytical data will be performed by ARCADIS' QA Officer or his 
designee based on the evaluation criteria outlined in "USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review," 
EPA 540/R-99/008, October 1999 and "USEPA Conti-act Laboratory Program National 
Functional Guidelines for Inorganic Data Review," EPA 540/R-94-013, Febmary 
1994. The evaluation and action criteria specified in these documents (referred to 
hereafter as the National Functional Guidelines) will be used for validating the data. 
However, the acceptance limits for C?C data will be the control limits determined 
statistically by the laboratory, not the control limits specified in the National Functional 
Guidelines. Calibration data will be validated using the acceptance criteria specified in 
the; anah/tical methods, not the National Functional Guidelines. Qualifiers assigned to 
the; data ^vill be consistent with the data qualifiers specified in the National Functional 
Ciuidelines. 

The following QC data deliverables will be evaluated on 100 percent of the data used 
for screening purposes at the Site. 

Organic Analyses 
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Blanks; 

SuiTogate Spikes; 

MS/MSD Results; 

LCS Results; 

Equipment Blanks; 

Field Duplicates; and 

Trip Blank Samples. 

Inorganic Analyses 

• Technical Holding Times; 

• Blanks; 

• MS.IVISD or MS/Dup results; 

• Equipment Blanks; 

• LCS Results; and 

• Field Duplicates. 

The results of the data validation process will be documented in a memorandum that 
specifies all limitations on the usability of the analytical data. 

B.10.3 Data Transformation/Data Reduction 

Fie;ld data reduction procedures will be minimal in scope compared to those 
implemented for laboratory data. Only direct reading instmmentation will be 
errployed in the field. The use of field instmment meters will generate data read 
directly from the meters following calibration as outlined in the SOPs in the SAP. 
Thejse data will be recorded into field logbooks immediately after the measurements 
are taken. 

Lalnoratoiy data reduction procedures will be followed according to the following 
protocol: 
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1. Raw data produced and checked by the responsible analyst is turned over for 
independent review by another analyst. 

2. The area supervisor or senior chemist reviews the data for attainment of 
quality control criteria established by the QAPP. 

3. The area supervisor will decide whether any sample re-analysis is required. 

4. Upon completion of all reviews and acceptance of the raw data by the area 
supervisor, a report will be generated and sent to the laboratory Project 
Manager. 

5. The laboratory Project Manager will complete a thorough inspection of all 
reports. 

6. Following review and approval of the preliminary report by the laboratory 
Project Manager, final reports will be generated and signed by the 
laboratory Project Manager. 

Specific equations used for data reduction are contained in the SOPs in Attachment C-
1. 

B.10.4 Data Transmittal/Transfer 

Field data from surveying and water level measurements will be entered into a standard 
Microsoft Excel spreadsheet format. ARCADIS' Field QA Officer is responsible for 
verifying the correctness of the field data after the data are transferred to a spreadsheet 
foiTnat. 

The project laboratory will provide electronic data deliverables (EDDs). The 
laboratoiy data are downloaded into the EDDs directly from the laboratory information 
management system (LIMS), thus eliminating the possibility of manual transcription 
errors. The EDDs are imported into Microsoft Access and the data are maintained in 
die database for manipulation and presentation. 

ARCADIS' QA Officer is responsible for verifying the correctness of the analytical 
database afler the laboratory data for each event have been imported. The review is 
accomplished by comparing the data from the database to the hardcopy analytical 
reports for a minimum of 10 percent of the sample results. If discrepancies between 
the database and hardcopy analytical reports are detected, a complete verification of the 
database wll be performed or a new EDD will be submitted, imported, and verified as 
described previously. 
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B 10.5 Data Analysis 

The data from the RI will be used to delineate the source, nature, and extent of 
constitLients, and to delineate affected media. Fate and transport mechanisms for the 
constitLients of concem will also be evaluated. Groundwater data will be analyzed to 
ve-rify flow direction, contours, and concentration gradients. 

B.10.6 Data Assessment 

Assessment of laboratory data by the project laboratory will be performed using the 
procedures detailed in the LQM in Attachment C-1. These assessments included 
determining the mean, standard deviation, relative standard deviation (RSD), percent 
difference, RPD, and percent recovery for certain QC elements. 

Assessment of QC data for data validation purposes will include determining the mean, 
standard deviation, RSD, percent difference, percent recovery, RPD, and percent 
completeness. The statistical equations to determine percent recovery, RPD, and 
percent completeness are provided in Section D.3 of this QAPP. 

B.10.7 Data Tracking 

Data generated in the field, such as water level measurements and elevation survey 
data, will be recorded in field logbooks or on standard forms. There are no unique or 
special tracking requirements for these data. The data will be transcribed for analysis 
and reporting as discussed in Section B.10.3, and the original field logbooks will be 
maintained in the final evidence file. 

Laboratory data tracking procedures are provided in the LQM in Attachment C-1. The 
LQM provides the procedures for tracking data from generation to reporting. STL 
Savarmah's LIMS also provides a means for tracking data in the laboratory. The 
laboratoiy Operations Manager is ultimately responsible for data h^acking in the 
laboratory. 

Tracking of analytical data in the Access database includes recording the laboratory 
generating the data, the date when the EDD was received and imported, the date when 
qufilifiers were applied to the results, and the level of data validation performed. 
ARCADIS' Project Manager is ultimately responsible for tracking data from entry into 
the database to reporting. 
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Laboratoiy data will be stored by the project laboratory in hardcopy format at their 
Savannah, Georgia facility. Data are archived on site for a period of 5 years, after 
which time the data are warehoused offsite. Electronic instmment data are maintained 
on magnetic media (i.e., magnetic tape) for this same time period. STL Savannah's 
records manager is Andrea Teal, who is responsible for data archiving and retrieval. 
All laboratory records for this project will be maintained consistent with the storage 
re:quirenients presented in Attachment C-1. 

ARCADIS' Project Manager is responsible for project data storage and retrieval. Field 
logboolcs will be maintained in ARCADIS' Chicago, Illinois office between sampling 
ei'ents. Upon completion of the RI/FS, the final evidence file will be archived at 
ARCADIS' Chicago, Illinois office. 

B.10.9 Data Security 

Laboratory data security is the responsibility of STL Savannah's records manager. 
Archived data cannot be accessed without authorization and the name of purpose of 
personnel accessing archived data are recorded. STL Savannah's LIMS is password 
protected and access rights are restricted by job function. 

ARCADIS' data security procedures include limiting project database access to 
database analysts and general building security procedures. 
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C. Assessment and Oversight 

The following subsections describe the procedures used to ensure proper 
implementation of this QAPP and the activities for assessing the effectiveness of the 
implementation of the project and associated QA/QC activities. 

C.I Assessment and Response Act ions 

Assessments consisting of intemal and extemal audits may be performed during the 
project. Intemal technical system audits of both field and laboratory procedures will be 
conducted to verify that sampling and analysis are being performed in accordance with 
the procedures established in the SAP and QAPP. Extemal field and laboratory audits 
may be conducted by U.S. EPA. 

An intemal field technical system audit of field activities, including sampling and field 
measurements, will be conducted by the Field QA Officer or his designee at the 
beginning of the field sampling activities to identify deficiencies in the field sampling 
and documentation procedures. The field technical system audit will include 
examining field sampling records, field instmment operating records, field inshoiment 
calibration records, and chain-of-custody documentation. In addition, sample 
collection, handling, and packaging in compliance with the established procedures will 
be reviewed during the field audit. Any deficiencies identified will be documented and 
corrective actions will be taken to rectify the deficiencies. 

Corrective action resulting from intemal field technical system audits will be 
imî lemeinted immediately if data may be adversely affected due to unapproved or 
improper use of approved methods. The Field QA Officer will identify deficiencies 
and recommended corrective action to the Project Manager. Implementation of 
correcti\'e actions will be performed by the Field QA Officer and field team. 
Corrective action will be documented in the field logbook and/or the project file. 
Follow-up audits will be performed as necessary to verify that deficiencies have been 
coirected, and that the QA/QC procedures described in this QAPP and the SAP are 
maintained throughout the project. 

AT external field technical system audit may be conducted by U.S. EPA Region 5 FSS 
any time during the field operations. These audits may or may not be announced and 
are conducted at the discretion of U.S. EPA Region 5. 
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/Vn intemal laboratory technical system audit will be conducted by the Project 
laborator)' QA Officer or her designee. The laboratory technical system audit is 
conducted on an annual basis and includes examining laboratory documentation 
regarding sample receiving, sample log-in, storage and tracking, chain-of-custody 
procedures, sample preparation and analysis, instmment operating records, data 
handling and management, data tracking and control, and data reduction and 
verification. The laboratory QA Officer will evaluate the results of the audit and 
provide a fmal report to section managers and the Operations Manager that includes 
any deficiencies and/or noteworthy observations. 

Corrective action resulting from deficiencies identified during the intemal laboratory 
te;chnical system audit will be implemented immediately. The Operations Manager or 
S(."ction leaders, in consultation with the laboratory supervisor and staff, will approve 
die required corrective action to be implemented by the laboratory staff The 
laboratory QA Officer will ensure implementation and documentation of the corrective 
action. All problems requiring corrective action and the corrective action taken will be 
reported to the laboratory Project Manager. Follow-up audits will be performed as 
necessary to verify that deficiencies have been corrected, and that the QA/QC 
procedures described in the QAPP are maintained throughout the project. 

An extemal laboratory audit may be conducted by U.S. EPA Region 5 FSS persormel. 
These audits may or may not be announced and are at the discretion of U.S. EPA 
Region 5. The extemal laboratory audits will include, but not be limited to, reviewing 
laboratory analytical jjrocedures, laboratory on-site audits, and/or submitting 
performance evaluation samples to the laboratory for analysis. 

An extemal laboratory audit may be conducted at least once prior to the initiation of 
the sampling and analysis activities. 

C.2 Reports to Management 

Qiiality Assurance Management Reports will be prepared during the RI/FS. These QA 
Management Reports will be included with the monthly progress reports that are 
submitted to U.S. EPA and Illinois EPA when data gathering or assessment activities 
an: being conducted. Minimally, these reports will include project status, results of 
performance evaluations and system audits, results of periodic data quality validation 
and assessment and data use limitations, and any significant QA problems identified 
and conective actions taken. 
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ARC'ADIS' QA Officer will be responsible within the organizational stmctiire for 
preparing these reports. ARCADIS' Project Manager will be provided with these 
reports for distribution with monthly status reports. The Final RI Report will also 
include a separate Q/v/QC section that will summarize data quality information 
contained in the periodic QA Management Reports and provides an overall data quality 
assessment compared to the data quality objectives outiined in this QAPP. 
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D. Data Validation and Usability 

The QA activities that will be performed to ensure that the RI data are scientifically 
defensible, properly documented, of known quality, and meet the project objectives are 
described in the following sections. 

D.1 Data Review, Validation, and Verif ication Requirements 

All field and laboratory data will be reviewed and verified. The procedures and criteria 
used to verify and validate field and laboratory data will consist of evaluating the data 
to the measurement performance criteria in Section A.7 of this QAPP. Field data and 
logbooks will be reviewed to ensure that the requirements of the sampling program, 
including the number of samples and locations, sampling procedures, and sample 
handling, were fiilfilled. Acceptable departures from the planned sampling program, 
such as collecting a sample from an adjacent location because of a subsurface 
obstmction, will not impact the data usability. 

Sample collection procedures will be reviewed for compliance with the requirements 
of the SAP and QAPP. If alternate sampling procedure were used, the acceptability of 
the procedure will be evaluated to determine the affect on the usability of the data. 
Data usability will not be affected if the procedure used is determined to be an 
acceptable altemati\'e that fulfills the measurement performance criteria in Section A.7 
of this (^APP. However, data generated from sampling procedures that do not provide 
representative samples will be rejected. An example would be a groundwater sample 
collected from a monitoring well that was not properly purged prior to sampling. 

Sample handling records will be reviewed to ensure that sample integrity remained 
intact from collection to laboratory receipt and that samples were properly preserved. 
Chain-of-custody documentation and sample condition upon laboratory receipt will be 
re\'iewed. The eiata from samples for which the chain-of-custody or sample 
identification cannot be verified will be rejected. The data for samples that were not 
properl)' preserved will be qualified or rejected depending on the severity of the 
deviation from the requirements of the SAP and QAPP. The criteria for rejecting 
improperly preserved samples will be that the sample has been rendered unsuitable for 
analysis. An example of this situation is preserving a water sample designated for 
cyanide analysis with acid. If minor pH adjustments are required at the laboratory to 
account for sample buffering affects, data qualification may be required. The criteria 
for qualifying or rejecting data for samples that are received at the laboratory without 
being properly presented, but not rendered unsuitable for analysis, will be based on the 
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sample holding time period evaluation criteria for unpreserved samples specified in the 
National Functional Guidelines. Data qualification will be consistent with the action 
specified in the National Functional Guidelines. 

Field and laboratory data will be verified to ensure that the methods used to analyze the 
samples were consistent with the requirements of this QAPP. Data generated from the 
use of unapproved methods will be rejected. Acceptable departures from the methods, 
LQM, and SOPs specified in this QAPP and the SAP include using an altemate field 
meter of comparable capability if the specified meter becomes inoperable. 

QC data will be reviewed to determine compliance with the acceptance criteria in 
Section B.4 of this Q/\PP. QC data that do not meet the acceptance criteria will result 
in sample data qualification. Significant departures from the QC acceptance criteria 
may result in rejected data. Situations that result in data rejection include samples 
analyzed beyond twice the technical holding time period, analyte relative response 
factor less than 0.010 for CJC/MS analyses, calibration intemal standard recoveries less 
than 10 percent for non-detected analytes quantitated with that intemal standard, 
surrogate standard recoveries less than 10 percent for non-detected analj^es in that 
sample, inorganic LCS analyte recoveries less than 50 percent if the analyte is not 
detected in the associated samples, inorganic matrix spike analyte recoveries less than 
30 perce;nt if the analyte is not detected in the associated samples, organic matrix spike 
compound recoveries less than 10 percent if the compound is not detected in the 
MS/MSD sample, and organic LCS compound recoveries less than 10 percent if the 
compound is not detected in the associated samples. 
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0.2 Validation and Verification {Methods 

Field data will be verified by reviewing field documentation and chain-of-custody 
records. Data from direct-reading instmments used to measure pH, conductivity, ORP, 
and DO will be intemally verified by reviewing calibration and operating records. The 
project laboratory will intemally verify the laboratory data by reviewing and 
documenting sample receipt, sample preparation, sample analysis (including intemal 
QC' checks), elata reduction and reporting. Any deviations from the acceptance criteria, 
correcti\'e actions taken, and data detennined to be of limited usability 
(i.e., labciratory-qualified data) will be noted in the case narrative of the laboratory 
report. 

Data A'al idation will be conducted by ARCADIS consistent with the procedure 
identified in Section D.1 of this QAPP. The data verification/validation procedure will 
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identif}/ data as being acceptable, of limited usability (qualified as estimated), or 
rejected. The conditions that result in data being qualified as estimated or rejected are 
identified in Section D.1 of this QAPP. The results of the data verification/validation 
will be provided in data validation memoranda that are provided to ARCADIS' Project 
Manager and are included in Quality Assurance Management Reports. 

Lake Calumet Cluster Site 
Chicago, Illinois 
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Date: August 2005 
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Data determined to be unusable may require that corrective action to be taken. 
Potential types of corrective action may include resampling by the field team or 
reanalysis of samples by the laboratory. The corrective actions taken are dependent 
upon the ability to mobilize the field team and whether the data are critical for project 
DQOs to be achieved. Should ARCADIS' QA Officer identify a sihiation requiring 
corrective action during data verification/validation, ARCADIS' Project Manager will 
be responsible for approving the implementation of the corrective action. 

D.3 Usabil i ty and Reconcil iat ion w i th Data Quality Objectives 

Mi l l ' 

The overall usability of the data for the RI will be assessed by evaluating the PARCCS 
of the data set to the measurement perfomiance criteria in Section A.7 of this QAPP 
using basic statistical quantities as applicable. The procedures and statistical formulas 
to be used for these e^'aluations are presented in the following subsections. 

D.3.1 Precision 

Project precision will be evaluated by assessing the RPD data from field duplicate 
samples. Analytical precision will be evaluated by assessing the RPD data from either 
duplicate spiked sample analyses or duplicate sample analyses. The RPD between two 
measurements is calculated using the following simplified fomiula: 

Rl'D == 

where: 

R' = 

| R . - R 2 I 
R , + R , 

X 100 

Rl = value of first result 

value of second result 

0\'erall precision for the sampling programs will be determined by calculating the 
mt;an Rl'D for all field duplicates in a given sampling program. This will provide an 
evaluation of the overall variability attributable to the sampling procedure, sample 
matrix, and laboratory procedures in each sampling program. 
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The overall precision requirement will be the same as the project precision. It should 
be noted that the RI*D of two measurements can be very high when the data approach 
the quantitation limit of an analysis. The calculation of the mean RPD will only 
include the RPD values for field duplicate sample analyte data that are greater than or 
equal to 5 times the quantitation limit for an analysis. 

Lake Calumet Cluster Site 
Chicago, Illinois 
Revision: 1 
Date: August 2005 
Section: D, Page; 4 of 7 

D.3.2 Accuracy/Bias 

The data from method/preparation blank samples, equipment blank samples, trip blank 
samples, surrogate spikes, MS/MSD samples, and LCSs will be used to determine 
accuracy and potential bias of the sample data. 

The data from methoel/preparation blank samples provide an indication of laboratory 
contamination that may result in bias of sample data. Sample data associated with 
method'preparation blank contamination will have been identified during the data 
verification/validation process. Sample data associated with method/preparation blank 
contamination are evaluated during data validation procedure to determine if analytes 
detected in the samples and the associated method/preparation blanks are "real" or are 
the result of laboratory contamination. The procedure for this evaluation involves 
comparing the concentration of the analyte in the sample to the concentration in the 
method/preparation blank taking into account adjustments for sample dilutions and 
dr)'-weight reporting. In general, the sample data are qualified as not detected if the 
sample concentration is less than five times (ten times for common laboratory 
contaminants) the method/preparation blank concentration. Typically, the quantitation 
limit for the affected analyte is elevated to the concentration detected in the sample. 

The data from equipment blanks and trip blanks provide an indication of field and 
transportation conditions that may result in bias of sample data. Sample data 
associated with contaminated field and trip blank samples will have been identified 
during the data verification/validation process. The evaluation procedure and 
qualification of sample data associated with equipment blank and trip blank 
contamination is performed in the same manner as the evaluation procedure for method 
blank sample contamination, taking into account the difference in units for aqueous 
equipment blank samples collected during soil sampling programs. 

Surrogate spike recoveries provide information regarding the accuracy^ias of the 
organic analyses on an individual sample basis. Surrogate compounds are not expected 
to be found in the samples and are added to every sample prior to sample 
preparation/purging. ITie percent recovery data provide an indication of the effect that 
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the sample matrix may have on the preparation and analysis procedure. Sample data 
exhibiting matrix effects will have been identified during the data 
verification/validation process. 

Matrix spike sample data provide information regarding the accuracy/bias of the 
anaK'tical methods relative to the sample matrix. Matrix spike samples are field 
sample;; that have been fortified with target analytes prior to sample preparation and 
analysis. The percent recovery data provide an indication of the effect that the sample 
matnx may have on the preparation and analysis procedure. Sample data exhibiting 
matrix effects will have been identified during the data verification/validation process. 

Anal>'ti:al accuracylDias will be determined by evaluating the percent recovery data of 
LC'Ss. LCSs are artificial samples prepared in the laboratory using a blank matrix that 
is fortifed with analyses from a standard reference material that is independent of the 
calibration standards. LCSs are prepared and analyzed in the same manner as the field 
samples. The data from LCS analyses will provide an indication of the accuracy and 
bias of the analytical method for each target analyte. 

Percent recovery is calculated using the following formula: 

SSR - SR 
%R = SA X 100 

where: SSR = Spiked Sample Result 

SR = Sample Result or Background 

SA = Spike Added 

The perc;ent recover}' of LCSs samples are determined by dividing the measured value 
by the true value and multiplying by 100. 

0\'erall accuracy/bias for the sampling events will be determined by calculating the 
percent of accuracy measurements that meet the measurement performance criteria 
specified in Section A.7 of this QAPP. Overall accuracy VAII be considered acceptable 
if the suiTogate percent recoveries are met for at least 75 percent of the samples and the 
LC'S percent recoveries are met for all the samples and the MS/MSD percent 
recoveries are met for at least 75 percent of the samples. 

Lake Calumet Cluster Site 
Chicago, Illinois 
Revision: 1 
Date; August 2005 
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D.3.3 Sample Representativeness 

Representativeness of the samples will be assessed by reviewing the results of field 
audits and the data from field duplicate samples. Overall sample representativeness 
will be detennined by calculating the percent of field duplicate sample data that 
achieved the RPD criteria specified in Section A.7 of this QAPP. Overall sample 
re-presentativeness will be considered acceptable if the results of field audits indicate 
that the approve sampling methods or altemate acceptable sampling methods were 
used to collect the samples and the field duplicate RPD data are acceptable for at least 
75 percent of the samples. 

Lake Calumet Cluster Site 
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D.3.4 Completeness 

Comple;teness will be assessed by comparing the number of valid (usable) sample 
results to the total possible number of results within a specific sample matrix and/or 
analysis. Percent completeness will be calculated using the following formula: 

% Completeness = 
Number of Valid (usable) measurements 

Number of Measurements Planned X 100 

0\'erall completeness will be assessed by calculating the mean percent completeness 
for the entire set of data obtained for each sampling program. The overall 
completeness for the RI will be calculated when all sampling and analysis is 
concluded. Overall completeness will be considered acceptable if at least 90 percent of 
the data are determined to be valid. 

D.3.5 Comparability 

The comparability of data sets will be evaluated by reviewing the sampling and 
analysis methods used to generate the data for each data set. Project comparability will 
be determined to be acceptable if the sampling and analysis methods specified in this 
Q.^PP and any appro\ed QAPP revisions or amendments are used for generating the 
groundv/ater data. 

D.3.6 Sansitivity and Quantitation Limits 

Tfie quantitation limits for the sample data will be reviewed to ensure that the 
sensitivity of the analj'ses was sufficient to achieve appropriate objectives. The 
m(;thod/preparation blank sample data and LCSs percent recovery data will be 
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reviewed to assess compliance with the measurement performance criteria specified in 
Se;ctior A.7 of this Q.\PP. 

Overall sensitivity will be assessed by comparing the sensitivity for each monitoring 
program to the detectability requirements for the analyses. Overall sensitivity will be 
considered acceptable if quantitation limits for the samples are less than the applicable 
evaluation criteria. Laboratory reporting limits and method detection limits are 
provided in Table C-3 and Attachment C-1. 

It should be noted that quantitation limits may be elevated as a result of high 
concentrations of target compounds, non-target compounds, and matrix interferences 
(collectively known as sample matrix effects). In these cases, the sensitivity of the 
analyses will be evaluated on an individual sample basis relative to the applicable 
evaluation criteria. Tlie need to investigate the use of altemate analytical methods may 
be required if the sensitivity of the analytical methods identified in this QAPP cannot 
achieve the evaluation criteria because of sample matrix effects. 

D.3.7 Data Limitations and Actions 

Data use limitations will be identified in data quality assessment reports. Data that do 
not meet the measurement performance criteria specified in this QAPP will be 
identified and the impact on the project quality objectives will be assessed and 
discussed in these reports. Specific actions for data that do not meet the measurement 
performance criteria depenels on the use of the data, and may require that additional 
samples be collected or the use of the data be restricted. 

Data qu;ility assessment reports will be prepared at the conclusion of each sampling 
event. Determination of the overall data quality for a specific sampling program will 
be conducted at the completion of the program. Data quality assessment reports will 
be included with the project reports identified in the RI/FS Work Plan. 

Lake Calumet Cluster Site 
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lable C-1. Rationale for Sampling Locations 
take Celumet Cluster Site, Chicago, Illinois 

Clategory ID Numbers Rationale 
First Transect LC07, P02,andLC14 Groundwater samples to assess potential northeasterly 

groundwater flow direction 

Second Transect LC07, LC10, andLCIS Groundwater samples to assess potential westerly 
groundwater flow direction 

Third Transect LC07, LC16, andLC04 Groundwater samples to assess potential southeasterly 
groundwater flow direction 

South-Southeastern Site; LC18, LC19, LC20, and LC21 
Boundary 

Groundwater samples to assess groundwater along 
south-southeastern boundary 

Cff-Site LCI 7 Groundwater sample to upgradiant groundwater 
quality 

T?5t Trench LCTOl Groundwater sample from test trench to assess 
groundwater at interface of Site and fvlarsh 

Notes: 
Samples will be collected during one sampling event 
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Table C-2. Summary of Sampling and /Xnalysis Program 
Lake Calumet: Cluster Site, Chicago, Illinois 

Matrix 
Field 
Parameters Laboratory Parameter 

Number of Number of Number of Number of Number of Matrix Total 
Samples Equip. Blanks Trip Blanks Duplicates MS/MSD Samples 

Groundwater Sampling' 

Water 

Water 

Notes; 
(a) 
(b) 
(0 
(d) 
(e) 

(onsite 

(offsite) 

Temperature, pH, corductivity, DO, 
ORP 

Temperature, pH, corduaivity, DO, 
ORP 

VOCs, light gases , inorganic 

parameters"" 

VOCs, light gases '•'', inorganic 

parameters''" 

11 1 1" 1 1 15 

2 

Thi! on-Site and off-Site groundwater samples will collected during one event 
Includes open te.';t trench sample 
Ught gases inclu(te methane, ethene, ethane 
Incrganic param(!ters inc ude nitrate, total and dissolved iron, sulfate, sulfide, ammonium, TSS, and total TAL metals 
Orie trip blank will be submitted for each cooler submitted. The number of trip blanks listed is estimated based on sampling experience. 

Field Blanks are one per sampling event or every twent>' or fewer samples collected. 
Trip Blanks an; one per sampling event or each cooler containing sample media for analysis of aqueous VOCs. 
MS/MSD are one per sampling event or every twent/ or fewer samples collected. 
Duplicates art one per sampi ng event or e/ery ten or fewer samples collected. 

Ught gases 
Inorganic parameters 
MS/MSD 
TAL 
TCL 
TSS 
VOC 

Msthane, ethene, ethane 
Nit'ate, total and dissolvt-d iron, sulfate, sulfide, ammonium, TSS, and total TAL metals 
Matrix Spike/Matrix Spike Duplicate 
Target Analyte List 
Target Compound List 
Total Suspended Solids 
Volatile Organic CompotnC 
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Table C-1. Targi:'^.^^ Quantitation Limits for Grouniiwater and Surface Water Samples, Lake Calumet Cluster Site, Chclago, Illinois. 
^ • 1 ^ " 

PARAMETER METHOD 

Accuracy 
(% Recovery) 

Precision 
(%RPD) 

Metliod 
Detection Limit 

(ug/L) 

Reporting Limit 
(ug/L) 

Project Action Limit'" 
(ug/L) 

TCL Volatiles in Water 
Accttme 

iBenzjnc (MS) 

1 Broir odichloromcthar e 

BromoforTU 

Broinomethane 

2-Bulaiion= (^•IEK) 

|CartK>n disulfide 

Garten tetrii:hloridc 

Chlorobenzene (MS) 

Chloroetliane 

Chloroform 

Chloromethant 

DibromocMoromttharc 

1,2-DibroTnoethane 

|l,I-Dichloroe thane 

1,2-Dichloroethani; 

cis-l,.!-Dichloroethene 

trans-1,2-Pichloroethene 

1,1-Dichloroethene 

1,2-D chloropropane 

cis-l.Ji-Dichloropropei.e 

trans- [,3-Dichloropropene 

Ethvitmzene 

2-Hexaiione 

Meth>lene chloride 

4-Methvl-2-p«ntanone IMIBK) 

Styrene 

1,1,2.;!-Tetrachloroeth;ine 

Telrachloroethene 

Toluene (MS) 

1,1,1-Trichloroethane 

1,1,2-Trichloroelhane 

TrichbroelhereCMS) 

Vinyl ;hloride 

Xvleni;s (total) 

Surrogate 

Tolueiie-d8 

p-Broinofluorobcnzenc 

Dibroinofluoromethane 

8260(5030Klow level) 

826Ci(5030)(low level) 

8260(5030Xlow level) 

826CI(5030)(low level) 

8260(5030Klow level) 

8260(5030l(low level) 

826O(5030:i(low level) 

826O(5030Xlow level) 

826O(5030)(low level) 

826O(5030)(low level) 

8260(5030)(low level) 

8260(S030Xlow level) 

8260(5030)(low level) 

8260(5030)(low level) 

8260(5030)(low level) 

8260(5030)(1ow level) 

8260(5030)(low level) 

826C<5030)(low level) 

8260(5030Xlow level) 

8260(5030)(low level) 

8260(5030)(low level) 

8260(5030)(low level) 

8:60(5030Klow level) 

8260(5030)(1ow level) 

8260(5030Xlow level) 

8260(5030Xlow level) 

8260(5030y1ow level) 

8260(5030Vlow level) 

8260(5030)(low level) 

8260(5030Xlow level) 

8260(503OXlow level) 

8260(5030Xlow level) 

8160(5030X1ow level) 

8260(5030Xlow level) 

826O(5030) (low level) 

8260(5030Xlow level) 

82 60(5030X low level) 

8260(5030Xlow level) 

32-174 

62-135 

65-125 

52-148 

40-141 

42-167 

28-152 

57-128 

72-127 

47-148 

62-130 

34-145 

68-126 

45-137 

51-140 

65-131 

50-128 

43-136 

46-147 

67-128 

66-125 

49-136 

74-122 

48-155 

47-140 

50-150 

66-130 

67-133 

60-148 

68-131 

69-120 

63-133 

56-143 

43-142 

73-135 

77-122 

74-126 

70-130 

<-52 

<=37 

<-28 

<=3I 

<=32 

<=31 

<=23 

<=38 

<-22 

<-34 

<=20 

<-44 

<=31 

<=40 

<-47 

<=23 

<-28 

<=22 

<=30 

<-24 

<-21 

<=24 

<-18 

<-36 

<=50 

<-42 

<=28 

<-22 

<=24 

<-33 

<-27 

<=2I 

<-35 

<=21 

<=26 

NA 

NA 

NA 

12 

0.1 

0.14 

0.24 

0.44 

5.5 

0.35 

0.09 

0.09 

0.22 

0.14 

0.3 

0.17 

0.13 

0.38 

0.46 

0.51 

0.19 

019 

0.09 

0.17 

0.49 

0.11 

1.5 

0.25 

0.59 

0.16 

0.13 

0.38 

0.28 

014 

0.15 

0.17 

0.28 

0.31 

NA 

NA 

NA 

25 

1 

10 

10 

10 

NA 

NA 

NA 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

lU 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 1 
10 1 
10 j 

10 

10 

10 

NA 

NA 

NA 1 
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Table C-1. Targiited Quantitation Limits for Groundwater and Surface Water Samples, Lake Calumet Cluster Site, Chclago, 
• ^ 0 ' ' 

PARAMETER 
Dissolved Gases in Water 

METHOD 

Accuracy 

(% Recovery) 

Precision 

(%RPD) 

Metiiod 
Detection Limit 

(ug/L) 

Reporting Limit 

(ug/L) 
Project Action L i m i t ' ' 

(ug/L) 

JMethine 

lEthare 

|Ether;e 

RSK175/STLSOP 

RSK175/STLSOP 

RSK175/STLSOP 

75-125 

75-125 

75-125 

<-30 

<=30 

<=30 

0.04 

0.05 

0.051 

0.19 

0.35 

0.33 

Inorganic Parameters in Water 
Amnionia las H) 

Iron (ICP) 

Nitraie (as N) 

Sulfa :e 

,Sulfide 

Total Suspended Solid: 

350.1/4500-NH3-H 

6010(3005/3010) 

3O0.0,'9056 

300.0/9056 

376.1 (undistilled) 

160.2 

85-115 

75-125 

90-110 

90-110 

75-125 

80-120 

<-30 

<=20 

<-30 

<-3D 

<-30 

<=25 

O015 

18 

0.009 

0.081 

0.4 

NA 

0.03 

50 

0.1 

1 

I 

5 

NA 

NA 

NA 

NA 

100 

NA 

NA 

NA 

NA 

TAI. Metals in \ \ ater 
Alun-inum(ICP) 

Aniinony i ICP) 

Arsenic OCPI 

Barium aCP) 

Beryllium flCP) 

Cadmium (ICP) 

Calci jm (ICP) 

Chromium (ICP) 

Coba t (ICP) 

Copp:r(lCP) 

Iron (ICP) 

Lead (ICP) 

Magnesium (ICP) 

Maopanese (IC?) 

Mert:jiy(CVAA) 

Nicki 1 aCP) 

Potasiium (ICP) 

Selenium (ICP) 

Sil%-ei aCP) 

Sodium (ICP) 

Than um (ICP) 

Vana Jium (ICP) 

Zinc aCP) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010 

6010(3005/3010) 

6010(3005/3010) 

7470 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

6010(3005/3010) 

75-125 

75-125 

75-125 

70-130 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

80-120 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

<=20 

<=20 

<-20 

<-20 

<=20 

<-20 

<-20 

<=20 

<=20 

<=20 

<-20 

<-20 

<-20 

<=20 

<-20 

<=20 

<=20 

<=20 

<-20 

<=20 

<-20 

<-20 

<>20 

27 

5 

3.2 

1.2 

0.54 

0.71 

44 

1.7 

1.4 

0.9 

18 

1.5 

110 

1.4 

0.072 

4.7 

190 

4.2 

1.9 

310 

4.9 

2.2 

5.9 

200 

20 

10 

10 

4 

5 

500 

10 

10 

20 

50 

5 

500 

10 

0.2 

40 

1000 

10 

10 

500 

10 

10 

20 

200 

60 

15 

200 

5 

5 

5000 

10 

50 

25 

100 

10 

5000 

15 

0.2 

40 

5000 

35 

10 

5000 

25 

50 

60 

Note;.: 

(1) 

%RP3 

Project action limits will be determined after the remedial investigation and baseline risk assessment activities have been completed. Preliminary project action limits 

are listetl. Source: U.S. EPA SAS/CLP Semivolatile Target Compound List and Corresponding ContiacI Required Quantitation Limits. OLM04.2 

Relative Percent Difference 
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Table C-4. Sample Containers, Preservatives, and Holding Time Requirements 
Lake Calumet Cluster Site, Chicago, Illinois 

Container Preservative 
Maximum 

Holding Time 
Groundwater Analysis 

Volatiles 

Light Gases 
Methane 
Ethene 
Ethane 

Inorganic Pareimeters 
Nitrate 
Total Iron 
Dissolved Iron (field Ultered) 
Sulfate 
Sulfide 
Amnnonium 
Total DissDived Solid:; 
Total TAL Metals 

3x40mLGIass 

3 X 40 mL Glass 
3x40mLGlass 
3 X 40 mL Glass 

120 mL Plastic 
500 mL Plastic 
500 mL Plastic 
120 mL Plastic 
500 mL Plastic 
125 mL Plastic 
500 mL Plastic 
500 mL Plastic 

0.3-mL, 1:1 hydrochloric acid, coi 

Cool to 4°C 
Cool to 4°C 
Cool to 4''C 

Cool to 4°C 
2mL 1:1 nitric acid, cool to 4°C 
2mL 1:1 nitric acid, cool to 4°C 
Cool to 4°C 
2mL 2N zinc acetate, cool to 4°C 
Sulfric acid, cool to 4°C 
Cool to 4°C 
2-mL, 1:1 nitric acid, cool to 4°C 

14 Days 

14 Days 
15 Days 
16 Days 

2 Days 
6 Months 
6 Months 
28 Days 
7 Days 
28 Days 
7 Days 
6 Months 

Notes: 
(1) Viails must be weighed bv the project laboratory prior to sampling. 
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Table C-5. Summary of Analytical Methods 
Lake Calumet Cluster Site, Chicago, Illinois 

Page 1 of 1 

Parameter 
Groundwater 
VOCs 
Methane 
Ethane 
Ethene 
Nitrate 
Total Iron 
Dissolved Iron (field filtered) 
Su fate 
Sulfide 
Ammoni.i-nitrogen 
Total Suspended Solids 
Metals (Total) 

Field Parameters 
pH 
Ternperalure 
Conductivity 
Oxidation-Reduction Potential (ORP) 
Dissolved Oxygen (DO) 

Method 

SW-846 5030A/8260B 
R5KS0P 175 

RSK-175 
RSK-175 

EPA 300.0 
EPA 200.7 
EPA 200.7 
EPA 300.0 
EPA 376.1 
EPA 350.1 

160.2 
SW-846 6010B/7470A 

pH meter 
Temperature meter 
Conductivity meter 

ORP meter 
DO meter 
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Fable €-6. Routine Preventative Maintenance Procedures and Schedules 
Lake (Calumet Cluster Site, Chicago, Illinois. 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE 

EQl ' IPMENl ITEM Service Interval 

D w M Q SA A AN 

SERVICE LEVEL 

ICAP 

FumpTjbing 

Mebulizcr 

1 Filters 

[ Spray Cliamber 

C'uartz Torch 

] D-ShapetJ Mirrors 

X 

X 

X 

X 

X 

X 

Change. : 

Clean. 

1 Inspect monthly, clean or replace as needed. 

Clean. 

Clean and realign. 

Inspect monthly, clean or replace as needed. 1 

SMITH HIEFTJE FURNACE AA SPECTROPHOTOMETER || 

Sappfiire Window 

Flow Rae 

Graphite Tube 

Quartz Windows 

Contact Rings and Plates 

Filters 

X 

X 

X 

X 

X 

X 

Remove and clean. 

Check. 

Replace. 1 

Clean. 

Clean daily, replace if worn. 

Inspect monthly, clean or replace as needed. 1 

ZEEMAN FURNACE AA SPECTROPHOTOMETER || 

Sampler .syringe 

G-aphite Tubes 

G aphite Electrodes 

Q'jartz Windows 

X 

X 

X 

X 

Check for air daily, flush syringe as needed. 1 

Inspect daily, replace as needed. 

Inspect quarterly, replace if worn. | 

Remove and clean. 1 

LEEMAN PS200 MERCURY ANALYZER AND AUTOSAMPLER 1 

Pump Tubing 

Standard Cup 

! Diying Tube 

Mixing Coil 

1 Sample Probe 

M;rcuryl.amp 

X 

X 

X 

X 

X 

X 

Inspect daily, replace as needed. 1 

Inspect daily, replace as needed. 1 

Repack daily at a minimum. 1 

Inspect weekly, clean or replace as needed. 1 

Inspect monthly, clean or replace as needed. \ 

Clean or replace. 1 

LEEMAJS AP200 PREP STATION | 

Aiitosamfiler 

Tubing 1 

BcttleCaps 1 

Dispenser 

Water Balh 1 

X 

X 

X 

X 

X 

Clean and oil rails. | 

Inspect semi-annually, replace as needed. | 

Inspect quarterly, replace as needed. 11 

Inspect semi-atmually, replace as needed. 1 

Clean. 
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Table C-6. Routine Preventative Maintenance Procedures and Schedules 
Lake Calumet Cluster Site, Chicago, Illinois. 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE 

EQLIPMENT ITEM Service Interval 

D w M Q SA A AN 

SERVICE LEVEL 

C EM MIDS 2100 MICROWAVE 

Pressure Control System 

Cavity and exhaust 

Door 

X 

X 

X 

Flush. 

Clean. 

Inspect seals and locks. 

CONTINUUM FURNACE AA SPECTROPHOTOMETER | 

Quartz V/indows 

Graphite Tubes 

CDntact Rings 

Filters 

: 02 Ai'c Lamp 

TURBIDIMETER 

CONDUCTIVITY METER 

pH ME1 ER 

X 

X 

X 

X 

X 

X 

X 

X 

Remove and clean. 

Inspect daily, replace as needed. 

Clean daily and replace if worn. 

Inspect monthly, clean or replace as needed. 

Adjust or replace. 

Standardize against formazin. 

Replatinize cell when 1 umho/cm range exceeds 
90-100%, and when erratic readings cannot be 
corrected. 

Clean or replace probe. 

TOX ANALYZER || 

P>Tolysis Tube 

Electrodes 

Electrolyies X 

X 

X 

Clean or replace. 

Clean. 

Replace. | 

; IC»N CHROMATOGRAPH || 

Separator Column 

Guard Column 

Pump Pistons 

Conductivity Cell 

X 

X 

X 

X 

Clean. 

Clean. 

Inspect. 

Clean. 

AIJTOATSALYZER (TRAACS/LACHAT) || 

Pump Platen 

Pump Tubes 

Flow Cell 

BLOCK DIGESTOR 
1 

UA^ms 
SPECTROPHOTOMETER 

1 ION SELECTIVE ELECTRODE 

BOMB CALORIMETER 

X 

X 

X 

X 

X 

X 

X 

Replace. 

Replace. 

Inspect and clean. 

Check calibration. 

Check for wavelength verification. 

Polish electrode. 

Replace seals. 

G:\A|)roject\Caluriet Clustet^CI001285.000-\CI001286.0004\Clicnt-Revicw Draft Work Plan\App C QAPP Table C-6.(Ioc 
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Table C-6. Routine Preventative Maintenance Procedures and Schedules 
Lake C:jlumet Cluster Site, Chicago, Illinois. 

LABORATORY EQUIPMENT PRE\nENTI \^ MAINTENANCE SCHEDULE 

EQUIPMENT ITEM Service Interval 

D w M Q SA A AN 

SERVICE LEVEL 

AUTOCLANTE j 

Pressure Verification 

Diain Autoclave 

Temperature Verification 

Cleaning 

Times 

Seals 

X 

X 

X 

X 

X 

X 

Check and document; replace gauge or seals as 
needed. 

Visually inspect for leaks and signs of degradation. 

Check with autoclave themiometer; document; 
replace thermometer as needed. 

Wash with soapy water; visually inspect for leaks 
and degradation. 

Check with stop-watch; replace as needed. 

Visually inspect and replace as needed. 

TOC ANALYZER | 

1 Catalyst 

Mt;ters (intemal) 

Detector H'indows 

Huinidifiers 

Syiinge 

X 

X 

X 

X 

X 

Replace. | 

Check against intemal flow meter. | 

Check and clean. 

Fill levels. 

Perform zero point calibration. | 

GAS CHROMATOGRAPH - SEMIVOLATn.ES 

Autosampler System 

Septa 

Column/Injector 

Ga; Cylinder 

Hydrocarbon/Moisture Trap 

X 

X 

X 

X 

X 

Syringe and tubing cleaned. 

Needles and tubing replace. 

Replace as needed. | 

Change sleeve and cut front of guard column. 

Replace as needed. 

Inspect daily, change when pressure reads <500 
psi. 

Replace. 

GA S CHROMATOGRAPH - MASS SPEC SEMFVOLATILES || 

Column/Injector 

Sefitum 

Gas Cylinder 

Hyiirocarbon/Moisture Trap 

Splitless Disc 

Auiosampier 

: Rough Pump 

Mass Spectrometer 

X 

X 

X 

X 

X 

X 

X 

X 

Change sleeve and cut front of column. 1 

Replace as needed. 1 

Inspect daily, change when pressure reads <500 
psi. 

Replace. 1 

Replace. 

Syringe and tubing cleaned. Needles and tubing 
replaced. 

Oil changed by HP service. 

Clean. 

G:VAprojecl\C ilumel Cluster\CI001286.0OO-\CIO01286.0004\Cliem-Review Draft Work Plan\App C QAPP Table C-6.dcc 
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Table C-6. Routine Preventative Maintenance Procedures and Schedules 
Lake Calumet Cluster Site, Chicago, Illinois. 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE 

EQUH'MIENT ITEM 

Tape Head 

Tape Dnve 

Service Interval 

D vv M Q SA A AN 

X 

X 

SERVICE LEVEL 1 

Clean. 1 

Clean. 

GAS CHROMATOGRAPH-VOLATILES | 

Column 

Sepnjm 

Gas Cylinder 

Hydiocarboa'Moisture Trap 

X 

X 

X 

X 

Replace. 1 

Replace as needed. j 

Inspect daily, change when pressure reads <500 psi. 

Replace. 

GAS CHROMATOGRAPH - MASS SPEC VOLATILES 

Column 

Gas Cylinder 

Hydrocarboa'N4oisture Trap 

Rough Pump 

Gas Manifold 

Tape Head 

Tape Drive 

X 

X 

X 

X 

X 

X 

X 

Replace. 

Inspect daily, change when pressure reads <500 psi. 

Replace. 

Oil change by HP service. 

Inspect daily, change when pressure reads <500 psi. 

Clean. 

Clean. 

GAS CHROMATOGRAPH - SCREENING FOR VOLATILES || 

Autosampltir 

Septa 

Column 

Gas Cylinder 

Hydrocarbon/Moisture Trap 

X 

X 

X 

X 

X 

Syringe and tubing cleaned. 

Needles and tubing replaced. 

Replace as needed. | 

Replace. | 

Inspect daily, change when pressure reads <500 psi. | 

Replace. 

GAS CHROMATOGRAPH-DAI || 

Autosampler 

Column 

Septa 

Gas Cylind.jr 

Hydrocarbc'ivMoisture Trap 

X 

X 

X 

X 

X 

Syringe and tubing cleaned. 1 

Needles and tubing replaced. 

Replace. 

Replace as needed. 

Inspect daily, change when pressure reads <500 psi. 

Replace. 

GAS CHROMATOGRAPH - MASS SPEC AIR ANALYSIS 

TDC: Detector 

Gas Cylinder 

Hydrocarbcn/Moisture Trap 

X 

X 

Inspect daily, change when pressure reads <500 psi. 

Replace. 11 
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Table (Z-6. Routine Preventative Maintenance Procedures and Schedules 
Lake C alumet Cluster Site, Chicago, Illinois. 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE 

EQLIPMENT ITEM 

Filameni 

;' Injector Loop 

Column 

Service Interval 

D 

X 

w 

X 

M Q SA A AN 

X 

SERVICE LEVEL 

Checked for proper temperature when analysis 
required. 

Change daily for analysis of atmospheric gases. 
Change weekly for analysis of non-atmospheric 
gases. 

Replace. 

Mass Spec 

Cryo-column 

Septa 

Column 

Rough Pump 

Mass Spixtrometer 

X 

X 

X 

X 

X 

Inspect for breaks. 

Replace as needed. 

Replace. 

Oil change by HP service representative. 

Clean. 

PURGE AND TRAP | 

Sorbent Tnip 

Purge Flow X 

X Change. 11 

Inspect semi-annually. Adjust as needed. 

HPLC SYSTEMS || 

Pumps 

Pump Seals 

Column 

Di;tector Fittings 

Di;tector Ojitics 

Autosampler 

X 

X 

X 

X 

X 

X 

Pressure check daily, change guard column as 
needed. Visual leak check daily. 

Inspect seals quarterly, replace as needed. 

Pressure check. Visual leak check. 

Visual leak check. 

Remove and inspect filter quarteriy, clean or 
replace as needed. 

Check seal pack for leaks. 

ZYM.ARK EXTRACT CONCENTRATOR 

Bath 

Temperature Verification 

Sensor D agnostic Test 

X 

X 

X 

Change water and scrub bath; dust outside. 

Verity bath temperature and adjust. 

Check each position and adjust. 

TENNELECLBSIOO | 

Sample Change 

Detector 

Detector gas 

X 

X 

X Inspect moving parts quarterly, lubricate as 
needed. 

Inspect for proper operation and response. 
Serviced by manufacturer only. 

Inspect monthly, change tank when pressure 
reads <500 psi. Allow new tanks to dissipate 
radon for two weeks before use. 
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Table C-6. Routine Preventative Maintenance Procedures and Schedules 
Lake Calumet Cluster Site, Chicago, Illinois. 

' LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE | 

r EQUIPMENT ITEM 

Flow Meter 

BECICMAN LS6500 

[ Liquid Scintillation Counter 

L.UDLUM MEASUREMENTS 

2000 

L.UDLUM MEASUREMENTS 

! 182 

Service Interval 

X 

X 

X 

X 

SERVICE LEVEL 

Inspect for proper operation. 

Inspect for proper operation prior to use. 
Serviced by manufacturer only. 

Inspect for proper operation prior to use. 
Serviced by manufacturer only. 

hispect push rod for high voltage engagement. 1 
Inspect instrument noise level without flask. 

i TCLP EQUIPMENT || 

\'olatile Rotator 

SejTii\'ol3tiles/Metals Rotator X 

X Check rotation. 1 

Check rotation. 
=— -!1 
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5.0 SAMPLE CUSTODY 

5.1 Sample Custody Objectives 

The primary objective of STL Savannah's sample chain-of-custody procedures is to provide accurate, 
verifiable, and traceable records of sample possession and handling from sample container shipment 
through laboratory receipt and sample disposition. 

Evidence of documentation of sample collecfion, shipment, laboratory receipt and custody is 
accomplished utilizing a chain-of-custody record (Figure 5.1). A sample is considered in custody if it is: 

in actual possession of the sampler or transferee 
in view after being in physical possession of the sampler or transferee 
sealed so that sample integrity will be maintained while in possession of the sampler or 
transferee 
in a secured area, restricted to authorized personnel. 

5.2 Facility Security Policy 

All external doors are either visually monitored by STL staff or kept locked. Visitors are required to sign in 
and wear a visitor's badge during their visit and are accompanied at all times by an STL staff member 
when in the laboratory. Secure refrigerators and storage cabinets are available for samples requiring this 
level of security. 

5.3 Custody Record Maintenance 

Field and laboratory records, including copies of the chain-of-custody forms and associated field 
documentation, are maintained in a secure area with other project records. All field and laboratory data 
are reported in bound notebooks and entries are made in waterproof ink. Field and laboratory data entry 
errors are deleted with a one-line strike through. The correction is initialed and dated by the sampling or 
analytical staff member making the change. Correction tape or other substances designed to obliterate 
documentation are strictly prohibited in the laboratory or custody areas. Field and laboratory information 
is documented on prepared forms. All fomis for recording field and laboratory data include spaces for 
date and initials which must be completed by the data recorder. Field and laboratory documentation not 
recorded on prepared fonns is also dated and initialed. 

5.4 Laboratory and Field Sample Custody Procedures 

All samples are received by the custody technician using custody procedures detailed in SOP CU01: 
Receipt. Log Number Assignment, and Distribution of Field Samples. The procedures for the preparation 
of sampling kits are described in SOP GUIS: Preparation of Sampling Containers. 
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5.4.1 Selection and Preparation of Sample Containers Supplied to a Client or Sampling Team 

Sample containers provided by STL are constructed from EPA-designated materials and contain EPA-
prescribed presePi/atives. The recommended containers are listed in Section 4.0. If requested, an STL 
Savannah or client supplied identification label is affixed to the container. A 100-mL plastic container 
labeled "Container Temperature - For Laboratory Use Only" is pre-filled with tap water and supplied with 
each sample shipment to monitor sample temperature upon receipt 

Pre-cleaned sample containers are purchased by STL. Containers from each lot are pre-certified in-house 
pnor to use in accordance with SOP CU35: Procedure for Contaminant-Free Containers. 

A color-coded dot, affixed to the outside of the container, is used to identify preservatives. The color code 
scheme for the various preservatives used in STL Savannah's sample containers is described on the 
Sample Container Request Form (Figure 5.2) which is submitted to the client along with the sample 
containers. 

5.4.2 Chain of Custody Documentation, Traceability, and Sample Integrity 

Formal chaln-of-custody procedures are Initiated by a custody technician who is responsible for 
organization and relinquishment of sample containers to the client or field personnel. 

All field infomnation must be properly recorded on the chain-of-custody form. Proper completion of the 
form is the responsibility of the field sampling manager or client and is requested prior to the 
relinquishment of the samples. If the site location is different from the client address, the site location is 
recorded in the "Project Name" space on the chain-of-custody fonm or on the right hand side of the form if 
additional space is required. The sample identities assigned in the field are recorded in the "Sample 
Identification" column. Common carriers may identify themselves by signing the "Relinquished By" space 
on the chain-of-custody form. 

For samples transported from the field to the laboratory by common carrier, chain of custody is 
maintained. Completed custody forms must accompany each sealed cooler, and are placed in a plastic 
bag and taped to the inside lid of the cooler. At the client's request, coolers are sealed in the field with 
the STL Savannah Custody Seal or custody tape by the field sampling team to ensure that tampering will 
be immediately evident, A unique identification number is recorded on the seal and accompanying chain-
of-custody fomn with waterproof ink. 

Custody personnel are responsible for the inspection of shipping containers upon laboratory receipt for 
overall integrity and to ensure that the contents have not been altered or tampered with during transit. If 
tampering is apparent, the custody personnel immediately contact the assigned project manager who is 
responsible for client notification. Any problems detected are documented on an Anomaly Report (Figure 
5.3), which is initialed by the custody personnel. Any corrective action required by the client is also 
documented. 

Upon arrival, shipping containers are immediately opened by the custody technician in the receiving area 
and the chain-of-custody form and temperature container removed for inspection. Container temperature 
upDn receipt is documented on the Sample Internal Custody Form (Figure 5.6) and on the laboratory's 
cojDy of the COC, or, if requested by the client, documented on the client's chain-of-custody form. 
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5.4.3 Field Custody 

When sample collection is performed by STL, the field sampling manager is responsible for ensuring that 
chain-of-custody procedures for all sampling events are properly documented. The custody forms and 
login procedures follow the protocol outlined in Section 5.3. 

Prior to field sampling, it is preferable to place waterproof sample labels on each sample container and 
complete each sample label with as much information as possible in waterproof ink. Field sampling 
technicians are responsible for ensuring that labels are complete. Each sample is identified in the field by 
a unique alphanumeric designation on the label. 

Adequate sample identification information included on each container label must be included on all field-
generated records including: permanent field notebook, individual well log, groundwater elevation form, 
and chain-of-custody form. This field documentation demonstrates traceability of the containers and 
samples and links all ancillary records to specific sampling events. 

Each sample is packed to ensure against leakage and breakage and to maintain individual sample 
integrity. All glass containers are secured individually with bubble wrap. All VOA sample vials are 
wrapped in bubble bags. Plastic bags are supplied by STL to hold ice necessary to maintain the samples 
at less than 6°C during transit. An attempt should be made by the field sampling team to pre-cool 
samples to 4°C prior to packing the sample cooler for shipment. Additional information regarding sample 
containers can be found in Section 4.0 and the appropriate SOP. 

When applicable to the site, the following information is documented by the field technicians in the bound 
field notebook. This field documentation is reviewed, approved, and initialed by the field sampling 
manager prior to client submission. 

Site location 
Date/time of sampling 
Sample identification (including specific location) 
Sample sequence number 
Site conditions? 
Weather conditions 
Description of QC samples collected 
Names of personnel/visitors 
Sampling/purging equipment used 
Field analysis data 
Field documentation techniques 
Well casing composition and diameter 
Drilling/boring method 
Drilling well type/name 
Water table and well depth 

Purge volume calculations 
Volume of water purged 
Date/time of purging 
Analytical data to monitor stabilization of well 
Use of fuel powered units 
Plumbing/tap material construction 
Purging flow rate 
Purging time 
Flow rate at sampling collection 
Depth samples taken 
Beginning/ending time for composite sampling 
Depth soil samples taken 
Soil sampling technique used 
Type/description of drums 
Phases sampled in drums 
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5.4.4 Sample Documentation, Identification, and Login 

A sequeintial identification number is assigned to the project and recorded on the chain-of-custody form, 
on each sample container submitted with the project, and in the bound Sample Registry (Figure 5.4). 
Accurate and complete sample documentation must be provided on the chain-of-custody form in order to 
log samples into the sample registry. The sample registry includes all information necessary to maintain 
chain ol custody including laboratory ID, client (field) ID, and initials of the custody technician. Ancillary 
information such as sample collection date and requested analyses is transferred from the chain-of-
custody form into the LIMS, and appears on the client project-specific acknowledgement 

The custody technician checks each sample against the chain-of-custody form for discrepancies between 
information on the sample label and information provided on the chain-of-custody form (Figure 5.1). The 
custody technician also inspects all samples for leakage or obvious seal tampering (if provided). All 
samples are unpacked in a well-ventilated sample receipt area. Face shields are available to each 
sample receipt staff member for use with any hazardous samples. Samples which appear to be 
accumulating or evolving gas are treated cautiously and inspected under a chemical hood. 

A space labeled "custody intact" provided on the chain-of-custody forni is used to describe the sample 
condition upon receipt. A *Y" indicates no custody problem was identified and an "N' indicates samples 
or container integrity was compromised and client notification and corrective action is required. At client 
request, a "Cooler Receipt Form" (Figure 5.5) can be completed to document custodial concerns at 
sample login. 

Discrepancies noted by the custody staff are communicated to the project and sample manager and are 
resolved with the client prior to laboratory work assignment Discrepancies are documented on the 
Anomaly Report. The project manager and the custody department staff should attempt to resolve 
custody discrepancies expeditiously to avoid compromising hold times. After a decision concerning a 
sample has been made, the project manager or sample manager makes an initialed note on the original 
custody form which states person notified, time, date, and resolution, if applicable. This information is 
also documented on the Anomaly Report. A faxed or hard copy of custodial resolutions or project order 
alterations should be secured from the client prior to work initiation. Copies of this documentation are 
mailed to the client and maintained in the client file. 

A sample barcode label containing the project number and sample designation is affixed to each 
container. The barcode label contains the following information: 

- STL Savannah project log number (e.g., S242450) 
- COC designation for the different field samples (e.g., S242450-1, S242450-2, S242450-3, etc.) 
- Sample designation for each container for a particular field sample(e.g.. S242450-1A, S242450-
1B, S242450-2A, etc.) 
- Barcode relating this information to the LIMS login 

The: baroDde allows laboratory personnel to track the disposition of the sample from receipt into the 
laborator/ until disposal. 
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5.4.5 Sample Preservation Checks and Storage 

After the sample containers are labeled, the samples are distributed to the appropriate laboratory section. 
Samples are relinquished to the laboratory section from the custody department. This transfer is 
documented on the Sample Internal Custody Log. The samples are then transferred to the storage area 
or, if required, checked for proper preservation as soon after receipt as possible and then placed in 
storage areas. The preservation is documented and, if necessary, adjusted. Discrepancies are 
documented on the Anomaly Report. 

Samples are logged into the department storage areas using barcode readers. The barcode system is 
also used to track the disposition of the samples when the sample is removed from the storage area, the 
sample Is returned from the storage area after use, the sample container is empty, and the sample is 
removed from the storage area for disposal. Bound sample storage temperature logs are maintained for 
all sample storage refrigerators to assure proper temperature maintenance throughout the analytical 
process. 

5.4.6 Sample Security, Accessibility, Distribution, and Tracking 

Only authorized personnel are permitted within the laboratory areas where samples are stored. Sample 
storage areas are designed to segregate volatile and nonvolatile samples. Standards and extracts are 
also departmentally controlled and stored separately. 

After sample registry login and verification, samples are relinquished from the receiving area to the 
appropriate sample analysis storage area. Transfer of samples from the sample receipt personnel to the 
department is documented on the Sample Internal Custody Log (Figure 5,6). Interdivisional sample 
custody is documented on the Remote Division Sample Intemal Custody Log (Figure 5.7). Using LIMS-
generated sample preparation worksheets for guidance, samples are extracted, digested, or distilled as 
appropriate. The extracts, digestates, or distillates are then transferred and relinquished to the 
appropriate analysis section, where analysis is performed. 

For projects where in-laboratory custody records are required by the client, the project manager and 
custody department will coordinate the documentation of these records. 

Sample holding times are tracked via the LIMS. Sample collection dates are entered into the LIMS with 
all sample logins. This information allows holding times specific to each department analysis to be tracked 
by department managers, supervisors, chemists, and analysts through the use of daily status sheets, 
reference sheets, and preparation worksheets. Date analyzed is recorded via instrument outputs or 
analysis forms/logs when applicable as an integral part of the raw data. For projects in which reporting 
the analysis or preparation date is appropriate, the dates are entered into the LIMS. 
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5.4.7 Interdivisional Custody 

The laboratory manager monitors the sample load and turnaround time through LIMS-generated reports. 
If t appears that analysis demand will exceed capacity, samples may be transferred (provided client 
contracts or an^ngements, project QA plans or certification limitations do not prohibit sample transfer) to 
another STL division to ensure that holding times and turnaround commitments are met. The procedures 
used by STL are described in SOP CU20: Interiaboratory Sample Exchange and are summarized below. 

If samples are transferred to another division laboratory, full custody is maintained. A completed and 
signed fax of the Interdivisional Shipping Log is sent to the receiving division custody department. 
Special LIMS determination codes specific to each laboratory location are utilized to enable the project 
manager and laboratory director to track sample progress and maintain chain of custody. Copies of the 
original chain-of-custody form (executed for interdivisional sample submittal), computerized LIMS order 
information (LOI), and extract or digest preparation logs pertinent to the project order accompany the 
samples or sample preparations. The accompanying documentation also includes dates of sample 
prciparation and requested analyses. 

5.4.8 Sample Disposal 

All waste disposal is carried out in accordance with SOP CA70:l/Vaste Management. This document 
includes procedures for identification, storage, personnel training, tracking forms, report forms, safety, as 
well as details of the disposal. 

After analysis completion, unused sample portions, extracts, or digests are transferred to a central 
secured storage area to await disposal. Unless a client requests the project manager to save unused 
samples, digests, or extracts, disposal from the central storage occurs as soon as holding times have 
expired or three weeks after results submission. 

Requests for extended sample, digest, or extract storage must be provided by the client to the STL 
project manager in writing (or contract form) prior to sample receipt. Extended storage may result in 
additional fees to be negotiated by the STL project manager prior to sample receipt. STL is not 
responsible for evaporation or other deterioration of samples, extracts, or digests during extended storage 
periods. 

Samples which are requested to be retumed to the client may be picked up at the laboratory by the client, 
shipped by courier (at the client's expense for packaged shipping), or returned by any other legal means 
thatjs arranged by the client. Clients requesting the return of samples should provide detailed shipping 
instructions. 

If a client by contract requires that samples be disposed of by a hazardous waste contractor, the client's 
nane anci EPA ID number are used on the manifest and the client is billed for all disposal related costs. 
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5.4.9 Sample Disposition Documentation 

Upon completion of analytical work, sample custody of unused sample portions, extracts, or digests is 
relinquished to a central secured storage area. Here the samples, digest, or extracts await disposal, 
which is performed with the assistance of the LIMS. The LIMS stores clients' specific disposal 
instructions, compiles results from the analyses of composited samples, prepares sample disposal lists, 
invoices for disposal and sample return costs, and provides a disposal record for all excess samples. 



^ 

SEVERN 
_.Iv:RE-NT .̂ 

STL Savannah LQM 
Section 1 Revision: 0 

Effective Date: 02.03.03 
Page 1 of 4 

1.0 INTRODUCTION, PURPOSE, AND SCOPE 

1.1 STL Savannah Overview 

STL Savannah is a part of Severn Trent Laboratories (STL), which is a subsidiary of Severn Trent, PLC. 
an international provider of water and wastewater services headquartered in Birmingham, UK. 

STL Savannah offers a broad range of environmental testing services provided by over one hundred 
professionals. Testing capabilities include chemical, physical, and biological analyses of a variety of 
matrices, including aqueous, soil and sediment, solid, drinking water, waste, tissue, air, and 
saline/estuarine samples. The laboratory location and contact information are outlined below: 

STL Savannah 5102 LaRoche Avenue 
Savannah, GA 31404 

(912) 354-7858 (912) 352-0165 

1.2 Quality Assurance Policy 

It is the policy of STL Savannah to: 

provide high quality, consistent, and objective environmental testing services that meet all 
federal, state, and municipal regulatory requirements. 
generate data that are scientifically sound, are legally defensible, meet project objectives, and 
are appropriate for their intended use. 
provide STL clients with the highest level of professionalism and the best service practices in 
the industry. 
build continuous improvement mechanisms into all laboratory, administrative, and managerial 
activities. 
maintain a working environment that fosters open communication with both clients and staff. 

The key to STL Savannah's quality system is strict adherence to the program during all phases of the project 
including pre-sampling discussions, sample collection, presen/ation, transportation and storage, sample login 
and tracking, laboratory analyses, and validation and reporting of results. 
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STL Savannah's management is committed to providing the highest quality data and the best overall 
service in the environmental testing industry. To ensure that the data produced and reported by STL meet 
the requirements of its clients and comply with the letter and spirit of municipal, state and federal 
regulations, STL maintains a Quality System that is clear, effective, well communicated, and supported at 
all levels in the company. 

STL Mission Statement 
We enable our customers to create safe and environmentally favorable policies and 
practices by leading the market in scientific and consultancy services. We provide this 
support within a customer service framework that sets the standard to which others 
aspire. This is achieved by people whose professionalism and development is valued as 
the key to success and through continued investments in science and technology. 

STL Savannah is committed to providing quality data and will endeavor to use good quality control and quality 
assurance practices for ali field sampling and laboratory analytical procedures. It is the laboratory's policy to 
follow this Laboratory Quality Manual (LQM), the standard operating procedures (SOP), and EPA guidance 
for all procedures referenced in this manual, and to conform to EPA and state regulatory agency guidelines 
for each project reported. Changes in EPA or other regulatory procedures and guidance will be incorporated 
during periodic revisions of this plan and the appropriate SOP. When allowed by the EPA guidelines, 
Performance-Based Methods (PBM) may be utilized. Internal laboratory and corporate audits assure 
adherence to the procedures of this plan and approved SOP. 

The QA Manager implements and administers the LQM and SOP. The QA Manager is independent of 
production, and in his/her absence, the Laboratory Director will serve as the QA Manager's backup on quality 
issues. 

Each project is directed by an individual Project Manager who is involved in various phases of the project 
including pre-project planning, sample bottle preparation, field sampling, computer entry of wori< orders, and 
discussion of results with client. In the absence of the Project Manager, another knowledgeable Project 
Manager or the Lab Director will serve as backup. 

STL's quality assurance procedures are designed to ensure protection of the client's confidentiality and 
proprietary rights. Data and associated client records are stored in secure locations, and all employees sign 
an agreement not to divulge information to any third part/ without written authorization from the client. In 
addition, these procedures are designed to minimize conflicts of interest and ensure freedom from financial 
constraints by allowing QA personnel, who are independent of production, to reject non-compliant data. 
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1.4 Purpose of the LQM 

The purpose of the Laboratory Quality Manual (LQM) is to describe the Quality System and to outiine how 
that system enables all employees to meet the Quality Assurance (QA) policy. The LQM also describes 
spe.cific QA activities and requirements and prescribes their frequencies. Roles and responsibilities of 
management and laboratory staff in support of the Quality System are also defined in the LQM. This 
manual is based on the procedures and requirements of the STL Quality Management Plan (QMP), the 
National Environmental Laboratory Accreditation Conference (NELAC), and ISO Guide 17025 (A2LA). 

1.5 Scope of the LQM 

The requirements set forth in this document are applicable to STL Savannah. The policies and practices 
out'ined in the LQM are set forth as minimum guidelines only. Requirements that are more rigorous may 
be applied for specific client or regulatory programs. 

STL Savannah operates under the regulations and guidelines of the following federal programs: 

Air Force Center for Environmental Excellence (AFCEE) 
US Army Corp of Engineers, Hazardous. Toxic and Radioactive Waste (USAGE HTRW) 

Clean Air Act (CAA) 
Clean Water Act (CWA) 

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Navy Facilities Engineering Sen/ice Center (NFESC) 

National Pollution, Discharge, and Elimination System (NPDES) 
Resource Conservation and Recovery Act (RCRA) 

Safe Drinking Water Act (SDWA) 

STL Savannah also provides services under various state and local municipal guidelines. A current Table 
of Analytical Services and list of certifications is provided in the Statement of Qualifications (SOQ) 
maintained by the laboratory and available upon request. 

Appendices A through H of this document list the parameters (field of testing) routinely determined by the 
laboratories, along with the methodology, QA objectives for accuracy and precision, reporting limits (RL), and 
method detection limits (MDL) for clean environmental matrices. 

1 Appendix 
A 
B 
C 
D 
E 
F 
G 
H 

J 

Matrix 
Water 
Soils 
TCLP 

Air 
Biological 

Wipes 
Waste 

Routine Target Lists and 
CLP SOW 

Drinking Water | 
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1.6 Subcontracting 

Subcontracting is arranged with the consent of the client. All QC guidelines specific to the client's 
analytical program are transmitted to the subcontractor and agreed upon before sending the samples to 
the subcontract facility. Where applicable, specific QC guidelines, quality assurance project plans 
(QAPP), and/or standard operating procedures (SOP) are transmitted to the subcontract laboratory. 
Samples are shipped to subcontractors under formal Chain of Custody (COC). 

Subcontract laboratories may receive an on-site audit by a representative of STL's QA staff, if it is deemed 
appropriate by the QA Manager. The audit involves a measure of compliance with the required test 
method, QC requirements, as well as any special client requirements. 

Project reports from external subcontract laboratories are not altered and are included in original form in 
the final project report provided by STL. 

Subcontracting may also occur among STL facilities. Subcontracting within STL is subject to the same 
requirements as detailed above. 
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2.C LABORATORY ORGANIZATION AND RESPONSIBILITIES 

2.1 Overview 

STL Savannah has a staff of over 100 professional and support personnel. The responsibilities of key 
personnel are described below. In the case of temporary absence, the direct supervisor or designee will 
assume Ihe responsibilities of the absent employee or delegate the responsibility to qualified personnel. 

An orgarizational chart of STL Savannah is provided in Table 2.1. This chart lists the roles and job titles of 
key personnel. 

The roteij and responsibilities of the corporate management of Severn Trent Laboratories are described in 
the current revision of the STL Quality Management Plan, which may be obtained from the laboratory Quality 
Assurance Manager. 

2.2 Personne l Responsib i l i t ies 

2.2.1 Labora tory Management and Personnel 

Laboratory Director 
1) Directs and provides guidance to Laboratory Manager and Project Managers 
7.) Develops and maintains company-client relationships 
0) Reviews proposals 
I.) Supervises project management 
Ji) Interviews and hires technical and administrative personnel 
61) Other administrative and budgetary functions 

Operat ions/Laboratory It/lanager 
1) Coordinates all production activities 
2) Works with Project Managers to ensure project objectives are met 
3) Provides guidance to Department Supervisors 
4) inten/iews and hires laboratory personnel 
5) Establishes production priorities and coordinates day-to-day operation of the laboratory 

Comp l i ance Off icer /Environmental Health and Safety Off icer 
1) Provides technical assistance in complying with corporate policies concerning safety, waste, 

and shipping 
2) Assists Latx)ratory Director, Laboratory Manager, and Project Managers in developing 

appropriate safety precautions for new projects 
3) Monitors collection and disposal of chemical wastes 
4) Ensures employees comply with safety and waste disposal plans 

Custody Supen/isor 
1) Schedules bottle orders and supen/ises bottle prep staff 
2) Supervises custody staff 
3) Coordinates with Project Managers and Field/Sampling Supervisor on scheduling field 

sampling efforts 
41 Identifies and documents custody discrepancies and notifies Project Managers about 

custody problems 
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Custody Technician 
1) Prepares and ships sample containers and/or receives samples from clients 
2) Checks sample temperature and sample integrity upon receipt 
3) Maintains and signs appropriate chain-of-custody reccfds 
4) Distributes samples to the appropriate lab department 

Department Manager/Supervisor 
1) Organizes workflow in department 
2) Assures adequate inventory of reagents and equipment 
3) Ensures effective maintenance and repair of instrumentation 
4) Investigates and evaluates new methodology and equipment 
5) Ensures proper training is conducted 
6) Reviews data, assures quality objectives are met for each project, and approves results 

Teclinical Manager 
1) Evaluates and implements new instrumentation, technology, and methods 
2) Reviews and edits Standard Operating Procedures in conjunction with QA Manager 
3) Evaluates technical Non-Conformances and Corrective Actions 
4) Assists in instrument and method trouble-shooting and maintenance 
5) Reviews data and evaluates trends 
6) Participates in reviewing, editing, and updating of Laboratory Quality Manual in conjunction 

with QA Manager 

Analyst/Chemist 
1) Performs preparation and/or analysis of samples using approved procedures 
2) Calculates, checks, and reports data in accordance with approved SOP and the Laboratory 

Quality Manual 
3) Performs instalment maintenance and maintains instrument logs 
4) Maintains proper documentation of all analytical steps 

Lab Technician 
1) Assists analysts in sample preparation and data collection 
2) Performs routine checks for data quality objectives-surrogate recoveries, LCS/MS 

recoveries, initial evaluation of dilutions, internal standards areas, and method blanks 
3) Assists analysts In maintaining traceability of standards and samples 
4) Assists analysts in preparing samples, extracts, or digests for analysis 
5) Checks samples for proper preservation and maintains department sample receipt and 

chain-of-custody logs 

Data Technician 
1) Checks data packages against data quality objectives 
2) Checks final results against the LIMS report 
3) Paginates and collates all items in data packages 

Field/Sampling Supervisor 
1) Coordinates and schedules sampling crews 
2) Prepares sampling reports 
3) Ensures sampling protocols are followed 
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2.2.2 Project Management and Personnel 

Client Services Director 
1) Coordinates corporate marketing efforts with General Manager, Laboratory Director, Project 

Managers, and corporate marinating group 
2) Assists in defining corporate marketing policy 
3) Coordinates proposal process 
4) Schedules trade shows, presentations, advertising, and regional marketing efforts 

Client Services ll/lanager 
1) Coordinates marketing efforts with General Manager, Laboratory Director, Project 

Managers, and laboratory marketing group 
2) Supervises Project Managers 
',]) Coordinates proposal and contract review and response process 
4) Responds to client inquiries 

Project Manager 
':) Serves as primary contact with client on individual job tasks 
2) Prepares wori< plans, schedules manpower allocations 
3) Initiates all procurement for each project 
4) Provides day-to-day coordination of the project team 
fi) Coordinates financial and contractual aspects of the projects 
6) Provides formatting and technical review of all reports 
7) Provides day-to-day communication with the client 
8) Exercises final review and approval on all reports and invoices for the project 
9) Responds to post project inquiries 

2.2.3 QA/QC Management and Personnel 

QA Manager 
1) Implements the provisions of the Quality System as specified in the Corporate Quality 

Management Plan and Laboratory Quality Manual 
2) Consults with project management and latxjratory personnel about QA/QC activities, data 

results, and data deliverables 
3) Prepares QA reports for management 
4) Performs periodic system audits, coordinates all external QA audits 
5) Manages the PT program and maintains laboratory certifications 
6) Reviews, tracks, and evaluates non-conformance and corrective action reports 
7) Coordinates the preparation and approval of Laboratory Quality Manual, QA project-plans, 

method SOP, QA audit responses, and data packages 
8) Supervises the tracking and storage of analytical data 
9) Coordinates training program 

QA Assistant 
1) Assists QA Manager in review, implementation, and tracking of QA/QC activities 
2) Reviews data, data deliverables, and case narratives 
3) Investigates client inquires and laboratory non-conformances 
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2.2.4 Administrative Management and Personnel 

Human Resources Manager 
1) Manages Human Resources and Personnel Departments 
2) Coordinates Office Managers, administrative staff and Human Resources activities 

Office Manager 
1) Assists Laboratory Director with all administrative and financial activities 
2) Coordinates ail procurement/receiving with corporate procurement department 
3) Coordinates posting of all invoices with corporate accounts receivable department 
4) Assists with collection of receivables 
5) Maintains inventory of all facilities and equipment 
6) Maintains petty cash and coordinates laboratory expenditures with corporate accounting 

department 
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ORGANIZATIONAL STRUCTURE OF STL SAVANNAH 
AND KEY PERSONNEL 

Marketing 
I5slsy Beauchamp 

OperaliotisVLaboralDfy Manager 
Henry BeauchEmp 

Volatiles 
.Sandra McMlllln 

!5amivolatfles GDMS 
lOm Humphnes 

r/letals 
Chad Bechlold 

E'Jdradions 
Carol Webb 

Cleneral Chemistry 
Terry Homsby 

Semivolatiles GC 
N/lelanie Jakubsen 

HPLC/IC/GC 
Carol Mosley 

Custody 
ICarl Hall 

HsalthS Safety 
Ernie Walton 

Facinties Maintenance 
Leslie Evans 

Chief Operating Officer 
Keith Wheatetone 

General Manager/Labcratory Director 
Jack Tuschall 

Accounting 
Cathy Glenn 

LIMS/IT Support 
Larry PMHpi 

HuiTian Rescurces 
Marie Kennedy 

Project Itlanagemenl 
Steve VWiiie 

Project MaruQers 
UndaWDlfe 
SheSa Hoffman 
Bernard Kirkland 

Project Managers 
Gloria Fuhvood 
Michelle Owens 
Angie \Afeimerskirk 

I Project Manager Assistants I I Project Utnaget Auistants | 

Quality Assurance 
Andrea Teal 

Compliance Officers 
Carol Webb 

Cfiartes Rimes 

Held Services 
Manlyn Kicklighter 
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3.0 lUlANAGEMENT RESPONSIBILITIES 

3.1 Laboratory Facilities 

Tfie management of STL Savannah is committed to ensuring that the necessary resources are available to 
meet the quality objectives and deliverable requirements of each project The laboratory is custom designed 
to accommodate modern instmmentation, permit highly efficient utilization of space, minimize employee 
exposure to hazardous materials, and reduce the potential of sample contamination. For example, the 
volatile organics (VOC) analytical areas are completely isolated from the semivolatile extraction areas in 
order to prevent sample and blank contamination by methylene chloride, acetone, carbon disulfide, and 
other solvent vapors. State-of-the-art automation equipment is utilized, as appropriate per the methods, to 
operate each instrument at maximum efficiency. 

Laboratory operations are highly computerized in order to efficiently collect and archive data and QC results. 
0\'er 100 individual computers are used in the data generation and archiving process. The primary LIMS 
software runs on an IBM 6FI, which is shared by STL Savannah, STL Mobile, STL Pensacola, STL 
Tallahassee, and STL Tampa. The main computer is centralized at the Savannah facility and communicates 
with each of the laboratories via wide area network (WAN) dedicated telephone/data lines. The software 
uti ized on the system is designed around a highly versatile UNIX/JBASE relational database. Each module 
of the system interacts with the other modules in order to eliminate the need for re-entry of information, thus 
improving production and reducing entry errors. The policies and procedures for the LIMS and other 
coTiputer systems are described in the current revision of the Software Quality Assurance Plan. 

Mcinagement is responsible for the security of the facility. All external doors are either visually monitored 
by STL staff or kept locked. Visitors are required to sign in and wear a visitor's badge during their visit 
and must be accompanied at all times by an STL staff member when in the laboratory. Secure 
refrigerators and storage cabinets are available for samples requiring this level of security. 

3.2 Project Management 

Each project is directed by an individual Project Manager who is involved in various phases of the project 
including pre-project planning, sample bottle preparation, field sampling, computer entry of work orders, and 
discussion of results with client In the absence of a Project Manager, another knowledgeable Project 
Manager or the Lab Director will serve as backup. 

STL Savannah's project management and quality assurance procedures are designed to ensure protection 
of the client's confidentiality and proprietary rights. Data and associated client records are stored in secure 
locations and all employees sign an agreement not to divulge information to any third party without written 
authorization from the client The policies for data archival are given in Section 8 of this document 
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3.3 Commitment of Resources 

Prior to accepting work into the lab, laboratory management evaluates the capacity and capability of the 
lab to ensure that the laboratory possesses the necessary physical, personnel, and information resources 
to meet client specified project objectives and requirements. If the resources are available to successfully 
complete the project, the work may be accepted. 

3.4 Policy for Exceptionally Permitting Departures from Approved Policies and Procedures 

STL policy is to follow the guidance in the approved SOP and LQM. Temporary deviations from approved 
SOP or the LQM that are necessary to meet specific data quality objectives of specific projects, clients, or 
programs will be noted in a job or site specific Quality Assurance Plan, pre-project plan, or LIMS notes 
and approved by a Project Manager. If the Project Manager deems the deviation substantially less 
stringent than the method requirements, approval for deviations must be obtained from laboratory 
management In all cases, the deviation from the approved SOP must be with the client's knowledge and, 
if feasible, written consent, or documented in a project client, or program specific Quality Assurance 
Plan. The project client or program specific changes in procedures are used only for the appropriate 
samples and are not incorporated into the routine procedures specified in the approved SOP. 

3.5 Training and Qualifications 

All laboratory personnel must be properly trained in the technical, quality assurance, safety, and ethics 
procedures of STL Savannah. SOP CA01: Training SOP describes the procedures and documentation 
required to adequately train the analytical staff. All new employees are required to undergo an 
introduction to STL's policies described in SOP CA10: Procedures for New Employee Orientation. 

All analysts are required to successfully complete an initial demonstration of capability (IDOC) to perform 
a given procedure during or immediately following training. The demonstration must be performed and 
documented in accordance with SOP CA92: Evaluation of Initial Demonstration of Capability. In addition, 
on-going demonstration of capability (ODOC) must be completed annually. 

Establishing and maintaining high ethical standards are important elements of the Quality System. In 
order to ensure that all personnel understand the importance the company places on maintaining high 
ethical standards at all times, STL has established the Ethics Agreement provided in Figure 3.1. Each 
employee must sign the Ethics Agreement, signifying agreed compliance with its stated purpose. 

Ethics is also a major component of the STL QA training program. Each employee must be trained in 
ethics within three months of hire in a standardized QA training program that includes an overview of 
regulatory programs and program goals, a review of the ethics statement, and group discussions about 
data integrity and data misrepresentation. Employees must be trained as to the legal and environmental 
repercussions that result from data misrepresentation. A data integrity hotline is maintained by STL and 
administered by the Corporate QA Director. 

The duties and responsibilities of management and staff positions are described in Section 2.0 of this 
manual. In addition, the qualifications for each of these positions can be obtained from the Human 
Resources Manager at STL Savannah. 
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3i i Procurement 

The management of STL is committed to providing the proper materials for each field of testing and for 
ensurinc that the quality is sufficient to meet the requirements of the test methods. The policies and 
procedures for procurement are described in SOP CA 45: Procurement. 

3.7 .Systems Audits 

Annual laboratory audits are conducted by the QA Manager or by qualified quality assurance personnel 
designated by STL. The scope and depth of the audit are determined according to the requirements of 
th£: division. The system audit includes, but is not limited to: 

evaluation of the procedures and items listed on the audit checklist 
review of compliance with the SOPs 
review of the compliance with this quality assurance plan 
review of the training records 
review of the nonconformance and anomaly reports and follow up on corrective actions 
from previous audits, external audits, or PE samples. 

Some items may require more frequent auditing to determine if non-compliant procedures have been 
coi rected. The internal audit may be performed quarterly for one or two sections with the goal of auditing 
all systems once per year. 

STL Savannah is certified by a number of slate agencies, governmental agencies, or private certification 
programs. Most of these programs require continuing on-site system audits of the laboratory. The 
laboratories submit to these on-site audits as required by these certifying agencies and organizations and 
respond to any noted non-conformances with corrective actions. 

Field system audits are performed periodically by various federal and state regulatory agencies. Field 
sampling and documentation procedures are examined to ensure sampling is performed according to the 
agency protocols. 

3.8 Performance Audits 

Internal performance audits or evaluations are routinely performed by the laboratories. Single blind 
performance audits are employed for several reasons. One purpose is to provide corrective action for 
parameters judged to be unacceptable on external or internal performance audits. Periodic internal 
performance audits are also used to test parameters that are not routinely tested by external performance 
audits. Finally, single blind performance audits are employed to satisfy certain certification requirements, 
to :;atisfy auditors' specific requests for performance audit samples, or to provide additional evidence of 
data quality to clients with specific questions regarding laboratory performance. 

STL Savannah participates in proficiency testing (PT) audits as required by the appropriate regulatory 
agesncies. In addition, the laboratory complies with the requirements of the National Environmental 
Latioratory .Accreditation Conference. The laboratory must also participate annually in a double blind 
performance evaluation administered and scheduled by the Corporate QA Director. 

These performance audits include both single and double blind PT samples. Internal performance audits 
must be logged into the LIMS and analyzed and reported in the same manner as field samples. Results 
from theije performance audits are reported to management, clients, or to the appropriate agencies as 
requested. Nonconformance Reports (NCR) and Corrective Action Reports (CAR) must be initiated to 
address any results tliat are judged 'unacceptable." Results from agency performance audits are supplied 
to c lients upon request 
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3.9 QA Reports to Management 

A monthly QA Report shall be prepared by the QA Manager and forwarded to the Laboratory Director, the 
General Manager, and the Corporate QA Director. The reports include statistical results that are used to 
assess the effectiveness of the Quality System. The format of the monthly report is shown in the 
following table: 

1. Audits 
Intemal systems audits peri'ormed 
External systems audits performed 
Data audits performed (in percent) 

2. Revised Reports/Client Complaints 
Revised reports in percent 
Total number of client complaints, reason, and resolution 

3. Certifications/Parameters Changes 
4. Proficiency Testing 

Score for each PT as a percent 
Note repeat failures and/or significant problems 

5. Miscellaneous QA and Operational Issues 
Narrative outlining improvements, regulatory compliance issues, general 
concerns, and assistance required from Corporate QA. 

3.10 Quality Improvement/Management Assessment 

Laboratory management is committed to quality improvement and customer sen/ice. All aspects of the 
laboratory's operations are monitored and input from clients is evaluated to determine if present policies 
and procedures are meeting the objectives defined in this manual. The following SOPs have been 
implemented to address and document quality improvement: 

Procurement of Laboratory Materials - SOP CA45: Procurement 
Analytical Training- SOP CA01: Training 
Client Satisfaction and Complaint Resolution - SOP CA95: Complaint Resolution 
Non-Conformance and Corrective Action - SOP CA85: Nonconformance and Corrective Action 
Procedures 
Auditing - SOP CA05: Technical and Systems Audits 

3.11 Complaint Resolution 

Client inquiries regarding any aspect of the project are handled by the laboratory Project Manager or 
designee. Questions about the project may be resolved directly by the Project Manager or, if more 
infomiation is required, an Inquiry Form is initiated and routed to the appropriate laboratory personnel. 
Client complaints are documented, communicated to laboratory management, and addressed promptly 
and thoroughly. For all complaints, the nature of the complaint is identified and the cause is investigated 
using procedures described in laboratory SOP CA85: Nonconformance and Corrective Action 
Procedures. The Laboratory Director and QA Manager are informed of all client complaints and may 
assist in resolving the situation. Recurring problems are noted in the monthly QA Report and resolved by 
laboratory management using procedures described in laboratory SOP CA06: QA Reports and 
Management Review. 
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3.12 Contingency Plan 

In c;ase cf a disaster such as a hurricane, other STL facilities would be available to provide continuity for all 
projects to ensure meeting sample holding time or critical project schedule requirements. In general, the 
laborator/ has at least one backup unit for each critical unit. In the event of instmment failure, portions of 
the sample load may be diverted to duplicate instrumentation within the facility or samples may be shipped 
to einother properiy certified or approved laboratory. 

The LIMS is linked to a UPS system in order to respond to power outages, hurricanes, computer failure and 
other dis.asters. In addition to this provision, a back-up computer is available at STL Denver. In case of 
emergen:/, this backup system can be accessed by the laboratory and allows continuous functioning until 
the primary system is back on line. 

%m' 
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Figure 3.1 STL Ethics Agreement 

It is the policy of STL to incorporate the highest standard of quality with all analytical programs by 
adhering to the following practices: 

STL will only offer environmental analyses for which it can consistently demonstrate compliance 
with high quality, traceable and legally defensible performance standards. All STL staff is 
committed to the practice of complete honesty in the production and reporting of data. 

Staff who are aware of misrepresentation of facts or data manipulation to bypass established 
QA/QC requirements, are required to immediately inform their supervisor or any member of the 
upper management 

All employees are asked to sign a copy of the statement below upon their first day of 
employment 

/, (print name) understand that high standards of integrity are required 
of me with regard to the duties I perform and the data I report in connection with my employment 
at the Company. I agree that in the performance of my duties at the Company: 

I will not intentionally report data values that are not the actual values obtained; 

I will not intentionally report the dates, times, sample or QC identifications, or method citations of 
data analyses that are not the actual dates, times, sample or QC identifications, or method 
citations: 

I will not intentionally misrepresent another individual's work; and If a supervisor or a member of 
STL management requests me to engage in or perform an activity that I feel is compromising 
data validity or quality, I will not comply with the request and report this action immediately to a 
member of the upper management, up to and including the president of Severn Trent 
Laboratories Inc. 

I will not intentionally report data values that do not meet established quality control criteria as set 
forth in the Method and/or Standard Operation Procedures, or as defined by Company Policy. 

I agree to inform my Supervisor of any accidental reporting of non-authentic data by me in a timely 
manner I agree to inform my Supervisor of any accidental or intentional reporting of non-authentic 
data by other employees. I have read this Ethics Agreement and understand that failure to comply 
with the conditions stated above will result in disciplinary action, up to and including termination 
from the Company. 

Compliance with this policy of business ethics and conduct is the responsibility of every STL 
employee. Disregard or failing to comply with this standard of business ethics and conduct could 
lead to disciplinary action, up to and including possible termination of employment 
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4.0 SAMPLING AND SAMPLE CONTAINERS 

i i i- i i , i 

Wfien STL Savannah is contracted to provide sampling services, a field crew is assigned to each project. 
Each crew is composed of experienced field sampling technicians and a highly qualified field sampling 
manager who is trained in EPA protocols for groundwater and other environmental sampling. On 
numerous past projects, these managers have had their field sampling techniques audited by Florida 
DEP, Geiorgia EPD, Alabama DEM, South Carolina DHEC, and EPA Region IV QA or field personnel. 
The field sampling crews at STL Savannah are responsible for collection, handling, field screening, 
doc;umeritation, packaging, and shipment of samples to the lab in accordance with client requests. 

The crew adheres to the sampling protocol defined by the appropriate regulatory agency or the 
requirements defined in the project sampling plan (QAPP). In some cases, sampling procedures may be 
modified to comply with project requirements. QA objectives for parameters routinely measured in the 
field are the same as for those analyzed in the laboratory; e.g.. Appendix A for water. Appendix B for 
soils, etc, 

4.1 Sampling Capabilities 

STL Savannah has the capability for sampling groundwater, surface water, wastewater, soils, 
sediments/sludges, drinking water, and tissues for the following analyte classes: 

1 Analyte Class 
Volatile Organic Compounds 
(VOC) 

Extractable Organics 

Metals 

Microbiology 

Cyanide/Sulfide 

Inorganic Anions 

Organics: TOC, COD, BOD, 
Total Recoverable Petroleum 
Hydrocarbons, Oil & Grease, 
Phenolics, MBAS 
Physical Properties: Color, 
Specific Conductance, 
Hardness, Odor, pH, 
Residues, Temperature, 
Turbidity 

Sample Source 
Drinking water, groundwater, surface water, wastewater, soils, 
sediments, fish, shellfish, plant and animal tissues, liquid, 
hazardous wastes, sludges, solid and hazardous wastes, and 
domestic waste sludges 
Drinking water, groundwater, surface water, wastewater, soils, 
sediments, fish, shellfish, plant and animal tissues, liquid 
hazardous wastes, sludges, solid and hazardous wastes, and 
domestic waste sludges ' 
Drinking water, groundwater, surface water, wastewater, soils, j 
sediments, fish, shellfish, plant and animal tissues, liquid 
hazardous wastes, sludges, solid and hazardous wastes, and 
domestic waste sludges 
Drinking water, groundwater, surface water, wastewater, soils, 
sediments, and tissues 
Drinking water, groundwater, surface water, wastewater, soils, 
sediments, liquid hazardous wastes, sludges, solid and 
hazardous waste, and domestic waste sludges 
Drinking water, groundwater, surface water, wastewater, soils, 
sediments, liquid hazardous wastes, sludges, solid and 
hazardous waste, and domestic waste sludges 
Drinking water, groundwater, surface water, wastewater, soils, 
sediments, liquid hazardous wastes, sludges, solid and 
hazardous waste, and domestic waste sludges 

Drinking water, groundwater, surface water, 'wastewater, soils, 
sediments, liquid hazardous wastes, sludges, solid and 
hazardous waste, and domestic waste sludges 
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4.2 Sampling Equipment 

The following is a list of the equipment and sample preservation reagents employed by STL's field 
sampling crews: 

Routinely Used Equipment 
Ice chests, Styrofoam or insulated plastic 
Sampling vehicles 
Field thermometer 
Field pH meter 
Field conductivity meter 
Electronic water level indicator 
Stainless steel tape measure 
Nylon, monofilament, or polypropylene tine 
Sheet plastic 
Aluminum foil 
Plastic or metal buckets 
Cleaning brushes 
Liquinox detergent in original container 
Analyte free water contained in contaminant-free glass or 
plastic bottles 
Isopropyl alcohol (nanograde) contained in contaminant-
free glass bottles or Teflon squeeze bottles 
10% Nitric acid (metals grade) contained in contaminant-
free glass bottles 
Glass or plastic bottles and dispensers 
Glass or plastic jugs 
Field carrier (covered, divided tray or box) 
Narrow range pH paper 
Disposable pipettes glass (organic) and plastic (Inorganic) 
Standard buffer solutions (pH 4,7, and 10) 
Standard KClsolution( 100. 500. 1000, 1413. 12880 micro 
otims/cm) 
Disposable unpowdered latex gloves 
Ice 
Sealing Tape 
Shipping labels and fonns 
Sample container labels 
Bubble pack 
Clothing and goggles 
Notebooks 
Waterproof pens, markers 
Custody seals 
Custody fonns 
Camera 
Calculator 
Sitemaps 
SOPs 
MSDS on all chemicals 
Turbidity meter v îth 0.75 .10. and 100 NTU standards 
Chlorine lest kit with pocket colorimeter 
Sulfite lest kit with calibration burets 
Paper towels 

Use 
Sample container and sample transport 1 
Sample container and sample transport 
Field measurement of temperature 
Field measurement of pH 
Field measurement of conductivity 
Well volume calculation 
Well volume calculation 
Well volume calculation 
Contamination control 
Contamination control 
Collection of purge water or cleaning wastes 
Equipment decontamination 
Equipment decontamination 
Equipment decontamination 

Equipment decontamination 

Equipment decontamination (except for stainless steel 
equipment) 
Equipment decontamination 
Transport of cleaning wastes 
Transport of preservation reagents 
Field check of sample presen/ation 
Addition of preservation reagents 
Calibration of field pH meter 
Calibration ctieck of field conductivity and salinity meter 

Contamination control 
Sample preservation 
Sealing sample containers (except VOA vials) 
Shipping samples 
Labeling samples 
Packing samples 
Sampling safety 
Documentation 
Documentation, labeling 
Monitor for tampering 
Document custody 
Document sRe 
Calculations 
Oetenmine locations 
Reference procedures 
Safety^emergency 
Field measurement of turbidity 
Field determination of chlorine 
Field determination of sulfite 
General use 

Presen/ation Reagents 
HCI.1:1 
HNOj. 1:1 

1 H2SO,. 1:1 
NaOH 
NaiSiOa. 10%, 0.008% 
Zn (CzHjOz)!, 2N 
Ascorbic acid, neat; 0.06% 

1 Chloroacetic acid 

Grade 
Metals grade, pre-assayed 
Metals grade, pre-assayed 
Metals grade, pre-assayed 
ACS reagent grade 
ACS reagentgrade 
ACS reagent grade 
ACS reagent grade 
ACS reagent grade 
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4.3 Field QC Checks 

STL Savannah recommends to their clients that proper control procedures meet or exceed the appropriate 
regulatory agency field QC requirements. Generally, it is the client's responsibility to specify the types and 
frequency of field QC samples when STL Savannah is contracted to perform sampling. 

Blanks which are collected in the field are an important link in the quality control data chain for a set of 
sjamples. The analytical data derived from these blanks are necessary to assess field-sampling operations. 
These blanks are used to verify that sample containers, preserving reagents, and equipment are 
contaminant-free. Blanks are also used as a check for potential on-site environmental contamination, to 
evaluate personnel expertise in sample collection, and to reveal problems that may occur in sample storage 
and transport. 

T i e field quality control blanks should not be isolated from actual samples. They must be considered as 
samples and treated identically (preserved with the same reagents, and stored and transported in the same 
containers as the samples.) 

Tlie types and frequency of blanks should be included in all quality assurance plans. In cases where data 
quality objectives dictate more stringent controls, additional field quality control blanks may be required. The 
following protocol outlines the minimum field blank requirements necessary to assure the validity and 
integrity of any sampling episode. 

Field QC check samples virill be analyzed according to the client's instructions and invoiced as samples. 
Since field QC check samples are usually liquids, they are prepared and analyzed by liquid procedures and 
reported as liquids. However, for batching purposes, unless requested by clients or required by a project 
specific QA plan, lab QC deliverables are not provided for field QC check samples. Liquid QC samples 
associated only with soils are batched with soil samples for methods where preparation procedures are the 
same for both matrices (i.e., volatiles, cyanide, etc.). 

Ttie reoDmmended frequency of field blanks and duplicates is summarized below: 

j No. 
Samples 

10+ 

5-9 

<5 

Pre-cleaned 
Equipment Blanks 

Minimum of one, then 
5% 

One 

One 

Field-Cleaned 
Equipment 

Blanks 

Minimum of one, 
then 5% 

One 

One 

Trip Blank 
(VOCs) 

One per cooler 

One per cooler 

One per cooler 

Duplicates 

Minimum of one, then 
10% 

One 1 
Not required j 

Note: For nine or fewer samples, one equipment blank is recommended from either 
pre-cleaned or field-cleaned equipment 

If any equipment is cleaned in the field, the blank should be taken from the field-cleaned equipment 
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4.3.1 Trip Blanks 

PURPOSE: The trip blank is to be used when sampling for volatile organics. The purpose is to determine if 
contamination has occun'ed as a result of improper sample container cleaning, contaminated blank source 
water, sample contamination during storage and transportation due to exposure to volatile organics (e.g., 
gasoline fumes), and other environmental conditions during the sampling event 

PREPARATION: Trip blanks are prepared prior to the sampling event either by the laboratory providing 
sample containers, or by field team personnel who are responsible for the initial preparation of sample 
containers and field equipment. The water must be free of volatile organic contaminants. Any appropriate 
preservatives must be added at the time that the blanks are prepared. The sample containers are sealed, 
labeled appropriately, and transported to the field in the same sampling kits as the sample vials. These 
blanks are not to be opened in the field. They are to be transfen-ed to the sample container designated for 
volatile sample storage and transported with the samples to the laboratory. 

FREQUENCY: One trip blank for each volatile organic analysis should be provided per cooler used for 
storing and transporting volatile sample vials. If a laboratory requires submission of multiple vials for a 
method, the same number of vials must be submitted for the trip blank. 

4.3.2 Field Blanks 

PURPOSE: Field blanks are used to evaluate the effects of on-site environmental contaminants, the purity 
of reagents used as preservatives or additives, and the general sample collection techniques. Field blanks 
are recommended for all parameters but are not mandatory. 

PREPARATION: Field blanks are prepared on-site by filling the sample container(s) with analyte-free 
water, adding preservatives, sealing the containers, and completing the appropriate documentation. The 
field blanks must be handled in the same manner as the sample group for which it was intended (i.e.. blanks 
must be stored and transported with the sample group). 

FREQUENCY: One field blank per parameter group per day or at a frequency of 5% of the samples in the 
parameter group per day, whichever is greater. 

4.3.3 Equipment Blanks 

PURPOSE: Equipment blanks are recommended if sampling equipment is field-cleaned. These blanks are 
used to determine the effectiveness of field cleaning procedures as well as to reveal those sources of 
contamination that may be found in a trip blank. Equipment blanks should be collected and analyzed for all 
parameter groups and matrices. 

PROCEDURE: The final rinse water (analyte-free) shall be rinsed on or through the sampling equipment 
whether pre-cleaned or field cleaned, collected, and placed in appropriate preserved containers. These 
blanks must be stored and transported with the samples. 

FREQUENCY: When less than five samples of a similar matrix are taken, one equipment blank prepared 
on-site for pre-cleaned or field-cleaned equipment should be collected and analyzed for each parameter 
When five to ten samples of a similar matrix are taken, one equipment blank should be collected on field-
cleaned equipment or one on-site blank should be collected in pre-cleaned equipment if no equipment is 
cleaned in the field. 

For sampling events involving ten or more samples, a minimum of one blank should be taken on pre-
cleaned equipment or at the rate of 5% (whichever is greater) of the samples in each analyte group for all 
matrices. One blank should be taken on field-cleaned equipment or at the rate of 5% (whichever is greater) 
of the samples in each analyte group for all matrices. 
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4.0.4 Field Duplicates 

Field duplicates are taken, analyzed, reported, and invoiced as required. A minimum of one duplicate for 
10% of samples should be taken for all parameter groups and matrices to be collected and analyzed. 

4.;'>.5 Field Preservative Checks 

When preservation is required, sample containers used by the STL field sampling team contain pre-
mtiasured portions of preservatives. Preservatives are obtained prior to each sampling event from parent 
stccks assayed and maintained by the laboratory. The effectiveness of pH adjustment by addition of acid 
or base 1o the samples is checkecj after sampling by pouring a small amount of the preserved sample into 
a Jimall specimen cup and testing with narrow range pH paper. Because of the risk of compromising 
sample iTtegrity, VOA samples cannot be checked in the field. 

4.A Routine Sample Containers 

Tables 4.1 through 4.5 list the parameters, the routine containers, the chemical preservative required to 
maintain the integrity of the sample, and the hold time (preparation and analytical) of the analytes. 

Table 
4.1 
4.2 
4.3 
4.4 
4.5 
4.6 
4.7 

Matrix 
Wastewater and Groundwater 
Drinking water 
Soils, Sediments, and Solids 
Hazardous Waste Parameters 
Wipes 
Air 
Biota 

Pages 
6-12 
13-17 
18-21 

22 
23 
23 
24 

1 HI,,* 
The chemical preservative is the solution added to the sampling containers or supplied as separate 
solutions or neat materials that preserve the integrity of the sample. Chemical preservatives are generally 
analyte specific; however, parameters requiring the same type of container and preservation can be 
anclyzed from the same container. In addition to chemical preservation, the samples must be iced at the 
time of collection and maintained in the laboratory at the required temperature, usually 0-4C (control limits 
of less than 6C with no frozen samples). 

The hold time is the maximum time from collection that the sample can be held prior to preparation or 
analysis. Some parameters, for example semivolatile organics, have separate hold times for preparation 
of tlie sample and analysis of the extract 

The routine reporting limits listed in the LQM are based on the correct containers being used and the 
proper volume or weight of sample being supplied; however, the routine reporting limit for some analyses 
can be attained when a less than optimum sample volume or weight is supplied. For some analyses (e.g., 
organic e.xtractions), the final volume of the extract or digest can be adjusted to meet the routine reporting 
limits. If a client requires a normal reporting limit from a reduced sample amount the client must inform 
thei' project manager, who will alert the lab prior to sample analysis that special sample preparation 
procedursis are required. 

The mininum volume or weight required for TCLP is determined by the procedure. The lab must have 
these minimum amounts of sample in order to meet the Regulatory Threshold Limits for hazardous 
wastes. If less than the required weight or volume is supplied, the data may be flagged, or the results for 
the TCLP analysis will be invalidated by the regulatory agency. 
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Table 4.1 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured In Wastewater and Groundwater Matrices 

PARAMETER 

Absorbable organic halides (AOX) 

Acetate ion 

Acidity 

Alkalinity 

Ammonia 

1 Bicarbonate 

Biochemical Oxygen Demand (BOD) 

Bromide (IC) 

ICarbonaceous Biochemical Oxygen 
Demand (CBOD) 
ICarbonate 

Chloride (autoanalyzer) 

piorlde (IC) 
Chlorine, total residual 

Chemical Oxygen Demand (COD) 

Color 

Corrosivity (pH) 

Corrosivity (saturation index) 

I 

Cyanide 

Cyanide, reactive 

Cyanide, free 
Cyanide, weak acid dissociable 

Cyanide, total and amenable to 
chlorinatlon 

Fluoride (electrode) 

Fluoride (IC) 

Formate ion 

METHOD REFERENCE 

1650 

300/9056 

305.1/SM2310B 

310.1/SM2320B 

350.1/SM4500-NH3-H) 

See alkalinity 

405.1/SM5210B 

300/9056 

405.1/SM5210B 

See alkalinity 

325.2/SM4500-CI-E/9251 

300/9056 

330.3/4500-C-B 

Titrlmetrlc:410.1/SM5220C 
Colorlmetric:410.4/ 

SIWI5220D 
110.1/SM2120B 

9040/SM4500-H-B 

See alkalinity, hydrogen 
ion(pH), Total dissolved 
solids, metals (caldum) 

CLP ILMO 2.1/4.0 

SW-846 7.3.3.2/9014 

ASTM D42982-89 
SM4500-Cn-I 

335.1/335.2/ 
SM4500-Cn-[G]/9012 

340.2/SM4500-F-C 

300/9056 

300/9056 

General Ciiemistry 
ROUTINE CONTAINER 

500-ml Amb G 

120-mlP 

120-mlP 

120-mlP 

120-ml P 

See alkalinity 

1.0-LP 

120-mlP 

1.0-LP 

See alkalinity 

120-mlP 

120-ml P 

250-ml Amb G 

120-mlP 

120-mlP 

120-ml G or 120-mLP 

See alkalinity, hydrogen ion(pH). 
Total dissolved solids, metals 

(calcium) 

250-ml P 

250-ml P 

250ml-P 
250ml-P 

250-ml P 
500-ml P 

120-mlP 

120-mlP 

120-ml P 

CHEMICAL PRESERVATIVE(I) 

2ml 1;1 nitric acid 

None 

None 

None 

0.5ml 1:1 sulfuric acid 

See alkalinity 

None 

None 

None 

See alkalinity 

None 

None 

None 

0.5ml 1:1 sulfuric acid 

None 

None 

See alkalinity, hydrogen ion(pH). 
Total dissolved solids, metals 

(calcium) 

4-5 pellets sodium hydroxide 

None 

4-5 pellets sodium hydroxide 
4-5 pellets sodium hydroxide 

4-5 pellets sodium hydroxide 
8-10 pellets sodium hydroxide 

None 

None 

None 

HOLD TIME 

6 months 

26 days 

14 days 

14 days 

28 days 

See alkalinity 

2 days 

28 days 

2 days 

See alkalinity 

28 days 

28 days 

Analyze ASAP 

28 days 

2 days 

analyze ASAP 

See alkalinity, 
hydrogen ion(pH), 

Total dissolved 
solids, metals 

(calcium) 
12 days (2) 

14 days 

14 days 
14 days 

14 days 

28 days | 

28 days 

28 days 
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fable 4.1 - Recommended Sample Containers. Preservation, and Hold Times for Parameters 
Measured in Wastewater and Groundwater Matrices 

PARAMETER 

Hardness (calculation from metal's 
[Concentrations) 
Hardness (EDTA titration) 

Hexane Extractable Materials (HEM) 

Hydrazine 

Hexavalent chromium 

Hydrogen ion (pH) 

Iodide Ion 

l<Jeldahl (TKN) and organic nitrogen 

[Nitrate + Nitrite 

Nitrate (colorimetric) 

Nitrate (tC) 

Nitrite (colorimetric) 

NHrlte (IC) 

Nitrogen, organic 

Nitrogen, total 

Odor 

Oil and Grease (gravimetric) 

Oil and Grease (IR) 

Organic Carbon. Total (TOC) 

Orthophosphate 

|oxWa«on-Reduclion Potential (ORP) 

Oxygen, dissolved (electrode) 

loxygen. dissolved (Winkler) 

Perch lorate 

1 Petroleum hydrocarbons (gravimetric) 

Petroleum hydrocarbons by IR 

G e n e r a l C h e m i s t r y ( c o n f ) 
METHOD REFERENCE 

SM2340B 

130.2/SM2340C 

1664 

ASTM 1385 

7196/SM3500-Cr-D 

150.1 /g040/SM4500-H-B 

300/9056 

351.2 

353.2/SM4500-NO3-F 

353.2/SM4500-NO3-F 

300/9055 

353.2/SM4500-NO3-F (w/o 
Cd reduction)/354.1 

300/9056 

See TKN and Ammonia 

See TKN and nitrate plus 
nitrite 

140.1/2150B 

1664(HEM)/9071 

413.2 

415.1/9060 

365.2/SM4500-P-E 

ASTM1498-76/2580 

360.1/SM4500-O-G 

360.2/SM4500-O-C 
314.0 

1664(HEM-SGT)/9071 

418.1 

ROUTINE CONTAINER 

250 ml P or 
500-ml P 
250-ml P 

1-LG(3) 

120-mlP 

250-ml P 

120-mlP 

120-mlP 

250-ml P 

120-mlP 

120-ml P 

120-mlP 

120-mlP 

120-mlP 

See TKN and Ammonia 

See TKN and nitrate plus nitrite 

1-LG 

1-L G (3) 

125-mlAmbG(3) 

125-mlAmbG 

120-ml P 

120-mlP 

BOD Bottle G 

BOD Bottle G 

120-mlP 

1-L G (3) 

125-mIAmbG(3) 

CHEMICAL PRESERVATIVE(I) 

1ml 1:1 nitric acid 
2ml 1:1 nitric acid 

1ml 1:1 sulfuric acid 

2ml 1:1 sulfuric acid 

None 

None 

None 

None 

1ml 1:1 sulfuric add 

0.5ml 1:1 sulfuric add 

None 

None 

None 

None 

See TKN and Ammonia 

See TKN and nitrate plus nitrite 

None 

2ml 1:1 hydrochloric add 

1ml 1:1 hydrochloric acid 

1ml 1:1 hydrochloric add 

None 

None 

None 

HACH DO reagent powder pillows 

None 

2nil 1:1 hydrochloric acid 

1ml 1:1 hydrochloric acid 

HOLD TIME 

6 months 

28 days 

28 days 

Analyze ASAP 

1 day 

Analyze ASAP 

28 days 

28 Days 

28 days 

2 days 

2 days 

2 days 

2 days 

See TKN and 
Ammonia 

See TKN and nitrate 
plus nitrite 

Analyze ASAP 

28 days 

28 days 

28 days 

2 days 

Analyze ASAP 

analyze ASAP 

analyze ASAP 

28 days 

28 days 

28 days 
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Table 4.1 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Wastewater and Groundwater Matrices 

1 PARAMETER 

pH (hydrogen ion) 

Phenolics, total recoverable (direct) 

Phenolics, total recoverable 
(chloroform extraction) 
Phosphorus, add hydrolyzable 

jPhosphonjs, organic 

Phosphorus, total 

1 Residue, filterable (TDS) 

Residue, non-filterable (TSS) 

Residue, settleable 

Residue, total (total solids) 

Residue, volatile (VS) 

Salinity 

j Sellable Solids (settable matter) 

Specific Conductance 

Specific gravity 

1 Sulfate (IC) 

Sulfate (turbldimetric) 

Sulfide 

Sulfide, reactive 

Suime 

Surfactants (MBAS) 

Tannins and Lignlns 

Thiocyanate 

General Chemistry (conf) 
METHOD REFERENCE 

150.1/9040/SM4500-H-B 

420.1/9065/SM5530[B+D] 

420.1/9065/ 
SM5530[B+C+D1 

365.2 

See total and acid 
hydrolyzable phosphoms 

365.4 

160.1/SM2540C 

160.2/SM2540D 

160.5/SM2540F 

160.3/SM2540B 

160.4/SM2540E 

2520B 

160.5/SM2540F 

120.1/9050/SM2510B 

300/9056 

375.4/9038/SM4500-S04-E 

376.1/376.2/SM4500-S2-D/ 
SM4500-S2-E/9034 
SW 7.3.4.2 (9034) 

377.1/SIV14500-503-B 

425.1/SM5540C 

5550B 

4055-CN 

ROUTINE CONTAINER 

120-ml P 

125-mlAmbG 

2 X 500-ml Amb G 

120-ml P 

See total and acid hydfoiyzable 
phosphorus 

120-mlP 

500-ml P 

500-ml P 

500-ml P 

500-ml P 

500-ml P 

See specific conductance 

500-ml P 

120-ml P 

120-mlP 

120-ml P 

2 X 250-ml P (3) 

2 X 250-ml P (3) 

120-ml P 

500-ml P 

120-mLP 

120-ml P 

CHEMICAL PRESERVATIVE(I) 

None 

1ml 1:1 sulfuric add 

2ml 1:1 sulfuric acid 

0.5ml 1:1 sulfuric add 

See total and acid hydrolyzable 
phosphorus 

0.5ml 1:1 sulfuric acid 

None 

None 

None 

None 

None 

See specific conductance 

None 

None 

None 

None 

2ml 2N zinc acetate 

None 

None 

None 

None 

0.5ml 1:1 sulfuric add 

HOLD TIME 

Analyze ASAP 

28 days 

28 days 

28 days 

See total and acid 
hydrolyzable 
phosphorus 

28 days 

7 days 

7 days 

2 days 

7 days 

7 days 

See specific 
conductance 

2 days 

28 days 

28 days 

28 days 

7 days 

14 days 

analyze ASAP 
48 hours 

Analyze ASAP 

Analyze ASAP 
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Table 4.1 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Wastewater and Groundwater Matrices 

General Chemistry (conf) 
PARAMETER 

Total Dissolved Solids (TDS) 

Total Suspended Solids (TSS) 

Total Soils (TS) 

Total Organic Carbon (TOC) 

iTolat organic halogens (TOX) 

[Turbidity 
Volatile Solids (VS) 

METHOD REFERENCE 

160.1/SM2540C 

150.2/SM2540D 

160.3/SM2540B 

415.1/9060 

450.1/9020/SM5320B 

180.1/SM2130B 

160.4/SM2540E 

ROUTINE CONTAINER 

500-ml P 

500-ml P 

500-ml P 

125-ml Amb G 

SOÔ ml Amb G 

120-ml P 

500-ml P 

CHEMICAL PRESERVATIVE(I) 

None 

None 

None 

1ml 1:1 hydrochloric add 

2ml ^ ^ sulfuric add 

None 

None 

HOLD TIME 

7 days 

7 days 

7 days 

28 days 

26 days 

2 days 

7 days 

Metals 
PARAMETER 

Fen-ous Iron (Dissolved) 

Hexavalent chromium 

Mercury 

Mercury 

Metals (except Mercury) 

IMetals (except Hexavalent Chromium 
and Mercury) 

Silica, dissolved 

METHOD REFERENCE 

SM3500-Fe-D 
(colorimetric) 

7196/SM3500-Cr-D 

245.1/7470 

CLPlL^AO4.0 

CLP ILMO 4.0 

ICP: 200.7/6010 
ICP/MS:200.8/6020 

GFAA:200/7000 
ICP: 200.7/6010 

ROUTINE CONTAINER 

250-ml P 

250-ml P 

250-ml P or 
500-ml P 

25Q-ml P or 
SOO-ml P 

250 ml P or 
500-ml P 

250 ml P or 
500-ml P 

250 ml P or 500-ml P 

CHEMICAL PRESERVATIVE(I) 

Lab filtration; un-preserved 
Field filtration: 

2ml 1:1 hydrochloric add 
None 

1ml 1:1 nitric acid 
2ml 1:1 nitric acid 
1ml 1:1 nitric acid 
2ml 1:1 nitric acid 
1ml 1:1 nitric acid 
2ml 1:1 nitric acid 
1ml 1:1 nitric acid 
2ml 1:1 nitric acid 

None 

HOLD TIME 

analyze ASAP 

1 day 

28 days 

26 days (2) 

6 months (2) 

6 months 

6 months 
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Table 4.1 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Wastewater and Groundwater Matrices 

PARAMETER 

Acetates 
(Direct Aqueous Iniedion - DAI) 
Alcohols (DAI) 

Cellosolves (DAI) 

Dissolved Gases In water 

Glycols (DAI) 

Gasoline Range Organics (GRO) 

Petroleum products (volatile) 

Halocarbons and Aromatics 

Methanol and other Solvents(NCASI) 

Methanol (NCASI) 

Non-halogenated Volatiles 

Purgeable Aromatic Hydrocarbons 

Purgeable Halocarbons 

Solvents-miscellanoous (DAI) 

Tennessee GRO 

Volatile Organics - GC 
METHOD REFERENCE 

8015B 

80158 

8015B 

R S K S O P 175 

8015B 

80158 

8015B 

601/602.8021 

NCASI 99.01 

NCASI 94.03 

8015B 

602,8021 

601 , 8021 

80158 

Tenn GRO 

ROUTINE CONTAINER 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

CHEMICAL PRESERVATIVE(I ) 

None 

None 

None 

None 

None 

0.3ml 1:1 hydrochloric acid (6) 

0.3ml 1:1 hydrochloric acid (6) 

0.3ml 1:1 hydrochloric acid (6) 

None 

None 

0.3ml 1:1 hydrochloric a d d (6) 

0.3ml 1:1 hydrochloric acid (6) 

0.3ml 1:1 hydrochloric a d d (6) 

None 

0.3ml 1:1 hydrochloric acid (6) 

HOLD TIME 

14 days 

30 days 

14 days 

14 days 

14 days 

14 days (7) 

14 days (7) 

14 days (7) 

14 days 

30 days 

14 days (7) 

14 days (7) 

14 days (7) 

14 days 

14 days (7) 

Volatiles by GC/MS 
PARAMETER 

Volatiles 

Volatiles 

Volatiles by Isotope Dilution 

METHOD REFERENCE 

CLP OLCO 2 . 1 / OLMO 3.2/4.2 

624, 8260 

1624 

ROUTINE CONTAINER 

3 X 40-ml G 

3 X 40-ml G 

3 X 40-ml G 

CHEMICAL PRESERVATIVE(I ) 

0.3ml 1:1 hydrochloric acid (6) 

0.3ml 1:1 hydrochloric acid (6) 

0.3ml 1:1 hydrochloric acid (6) 

HOLD TIME 

10days(2) 

14 days (7) 

14 days 
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Table 4.1 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Wastewater and Groundwater Matrices 

PARAMETER 

Chlorinated Herbicides 

Chlorinated Pesticides 

Chlorinated Pesticides and PCBs as 
Aroclors 
Chlorinated Pesticides and PCBs as 
Aroclors 
MIcroBxtractables 

Organophosphorous Pesticides 

PCBs as Aroclors 

Semivolatlles by GC 
METHOD REFERENCE 

615/8151 

608, 8081 

CLP OLMO 3.2/4.2/ OLCO 2.1 

8081/8082 

8011 

614/622,8141 

608/8082 

ROUTINE CONTAINER 

2 X 1 -L Amb G 

2x 1-L Amb G 

2x 1-L Amb G 

2 X 1-L Amb G 

3 X 40-ml G 

2 X 1-L Amb G 

2 X 1-L Amb G 

CHEMICAL PRESERVATIVE(I) 

None (6) 

None (6) 

None (6) 

None (5) 

0.3mL 1:1 hydrochloric add (6) 

None (6) 

None (6) 

HOLD TIME 1 

7 days/40 days (4) 

7 days/40 days (4) 1 

5 days/40 days (2,4) 

7 days;40 days (4) 

28 days 

7 days/40 days (4) 

7 days/40 days (4) | 

Petroleum Hydrocarbons/DRO 1 

Diesel Range Organics (DRO) 

Petroleum products (diesel, mineral 
spirits, kerosene, motor oil) 
Extractable Petroleum Hydrocarbons 
(EPH) 
iPetroleum Hydrocarbons 

Petroleum Range Organics 

8015B/CALUFT 

80158 

Tenn. EPH 

Texas TPH (1006) 

FLPRO 

2 X 1-L Amb G 

2 X 1-L Amb G 

2 X 1-L Amb G 

3 X 40-ml G 

2x 1-L Amb G 

5mL 1:1 HCI 

5mL1:1 HCI 

5mL1:1 HCI 

0.3mL 1:1 hydrochloric acid (6) 

5mL1;1 HCI 

7 days/40 days (4) | 

7 days/40 days (4) 

7 days/40 days (4) 

14/14 days 

7 days/40 days (4) 

Semivolatlles by GC/MS 
1 PARAMETER 

Base/Neutrals/Acids 

Base/Neutrals/Acids 

Chlorinated Phenolics 

Dioxins and Furans 

PCB Homologs 

J2.3,7.8-TCDD 

METHOD REFERENCE 

625/8270 

CLP OLCO 2.1/OLM03.2/4.2 

1653 

8280 

680 

613 

ROUTINE CONTAINER 

2 X 1-L Amb G 

2 X 1-L Amb G 

2x 1-L Amb G 

2 X 1-L Amb G 

2 X 1-L Amb G 

2 X 1-L Amb G 

CHEMICAL PRESERVATIVE(I) 

None (6) 

None (6) 

2mL1:1 sulfuric acid(6) 

None (6) 

None (6) 

None (6) 

HOLD TIME 1 

7 daysMO days (4) j 

7 days/40 days (2,4) | 

30 days/30 days (4) 

30 days/45 days (4) 

7 days/40 days (4) | 

7 days/40 days (4) | 

Liquid Chromatography 
PARAMETER 

PAHs , 1 
METHOD REFERENCE | 

610/8310 1 

ROUTINE CONTAINER 1 

2 X 1-L Amb G 

CHEMICAL PRESERVATIVEd) | 

None(6) | 

HOLD TIME 

7 days/40 days (4) 
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Table 4.1 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Wastewater and Groundwater Matrices 

PARAMETER 

Bacteria plate count 

Chlorophyll 

Conform, fecal and total 
(In drinking water) 

Conform, fecal and total 

METHOD REFERENCE 

9215 

0200H 

9222D (Fecal MF) 
9222B (Total MF) 

922IC (Fecal MPN) 
9221B.C (Total MPN) 

9222D (Fecal MF) 
9222B (Total MF) 

9221C (Fecal MPN) 
9221B,C (Total MPN) 

Microbiological 
ROUTINE CONTAINER 

2 X 250-mL sterile Nalgene or 
sterile Whirl-paks 
125-mLAmbG 

2 X 250-mL sterile Nalgene or 
sterile Whirl-paks 

2 X 250-mL sterile Nalgene or 
sterile Whirl-paks 

CHEMICAL PRESERVATIVE(I) 

0.2mL 10% sodium thiosulfate 

None 

0.2mL 10% sodium thiosulfate 

0.2mL 10% sodium thiosulfate 

HOLD TIME 

6 hours 

6 months frozen 

30 hours 
(if sample is shipped) 

6 hours 
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Table 4.2 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Drinking Water 

PARAMETER METHOD 
REFERENCE 

ROUTINE CONTAINER CHEMICAL PRESERVATIVE ST0RAGE(2) Hold Time 

Prep Analysis 
GENERAL CHEMISTRY 

Alkalinity, Total 

Bromide by IC 
Bromide by IC 

Bromate by IC 

Chlorate by IC 

|chlorlde 

Chloride 

Chlorite by IC 

1 Color (Apparent) 
Conductivity 
(Spedfic 
Conductance) 
CorrosMty/Langelier 
Index 
Cyanide, Free (dw) 

SM2320B/EPA310.1 
EPA 300.0A 
EPA 300.18 

EPA 300.18 

EPA 300.18 

EPA 300.0A 

EPA 325.2/SM450O-
Cl-E 

EPA 300.1B 

SM2120B/EPA110.2 
SM2510B/EPA120.1 

SM2330B 

EPA335.4/SM4500CN 
-E 

125-mL Nalgene 
125-mL Nalgene 
125-mL Nalgene 

125-mL Nalgene 

125-mL Nalgene 

125-mL Nalgene 
125-mL Nalgene 

125-mL Nalgene 

500-mLGIass 
125-mL Nalgene 

(2) 500-mL Nalgene 

125-mL Nalgene 

None 
None 

None or 
(LAB) 0.01 mL (lOuL) of ethylene 
diamine (EDA) + ImL reagent 
water per container (1) 

None or 
(LAB) 0.01 mL (lOuL) of ethylene 
diamine (EDA) * 1mL reagent 
water per container (1) 

None or 
(LAB) 0.01 mL (lOuL) of ethylene 
diamine (EDA) + ImL reagent 
water par container (1) 

None 

None 

(LAB) O.OImL (lOuL) of ethylene 
diamine (EDA) + ImL reagent 
water per container (1) 

None 
None 

None 

(LAB)0.10mLof250mg/mL 
sodium arsenlte solution per 
container (25mg sodium 
arsenlte); 
(FIELD) after dechlorination, 
adjust to pH 12 with 10 drops 1:1 
sodium hydroxide 

4C 
4C 
40 

40 

4C 

40 

4C 

4C 

4C 
40 

40 

4C 

14 days 

28 days 
28 days 

28 days 

28 days 

28 days 
28 days 

14 days 

48 hours 
28 days 

14 days 

14 days 
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Table 4.2 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Drinking Water 

j PARAMETER METHOD 
REFERENCE 

ROUTINE CONTAINER CHEMICAL PRESERVATIVE ST0RAGE(2) Holdl Time 

Prep 1 Analysis 
j GENERAL CHEMISTRY 

1 Fluoride 
iFluoride 

1 Hardness (Total as 
CaCOS) 
iNitrogen, Nitrate 
(N03) as N by IC 
Nitrogen, Nitrate 
(N03) as N 
Nitrogen, Nitrite 
(N02) as N by IC 
Nitrogen. Nitrite 
(N02) as N 
jodor 
Organic Carbon, 
Total (TOC) 

jPerchlorate by IC 
pH (laboratory) 

iPhosphorus, orlho 
lasP 
IPhosphorus. Total 
asP 
Solids, Total 
Dissolved 
Sulfate by IC 
Sulfate 

Surfactants (MBAS) 
Turbidity 
UV-254 Aborbing 
Constituents 

EPA 300.0A 
SM4500-F-
C/EPA340.2 

SM2340B 

EPA 300.0A 

EPA 353.2/SM4500-
N03-F 

EPA 300.0A 

EPA 353.2/SM4500-
N03-F 

EPA 140.1/SM2150B 
EPA 415.1 

EPA 314.0 
EPA150.1/SM4500-

H-B 
EPA 365.2/SM4500-P-

E 
EPA 365.4/SM4500-P-

F 
SM2540C/EPA160.1 

EPA 300.0A 

SM4500-SO4-
E/EPA375.4 
SM5540C 

EPA 180.1/SM2130B 
SM5910B 

125-mL Nalgene 
125-mL Nalgene 

500-mL Nalgene 

125-mL Nalgene 

125-mL Nalgene 

125-mL Nalgene 

125-mL Nalgene 

500-mLGIass 
250-mL Amber Glass 

125-mL Nalgene 
125-mL Nalgene 

125-mL Nalgene 

250-mL Nalgene 

500-mL Nalgene 

125-mL Nalgene 
125-mL Nalgene 

500-mL Nalgene 
125-mL Nalgene 

120-mL Amber Glass 

None 
None 

(LAB) 2mL 1:1 nitric acid per 
container 

None 

None 

None 

None 

None 
(LAB) I.OmL 1:1 hydrochloric 
acid per container 

None 
None 

None 

(LAB) I.OmL 1:1 sulfuric acid per 
container 

None 

None 

None 

None 
None 
None 

4C 
4C 

ambieni 

4C 

4C 

4C 

4C 

4C 

4C 

ambient 
4C 

4C 

4C 

40 

4C 

4C 

4C 
4C 
4C 

28 days 
28 days 

6 months 

48 hours 

48 hours 

48 hours 

48 hours 

28 days 
28 days 

28 days 
ASAP 

48 hours 1 

28 days 

7 days 

28 days | 

28 days 

7 days 1 
48 hours | 
48 hours 
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Table 4.2 • Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Drinkina Water 

PARAMETER METHOD 
REFERENCE 

ROUTINE CONTAINER CHEMICAL PRESERVATIVE ST0RAGE(2) Ho ld T ime 1 

Prep Analysis { 

METALS 

Metals by ICP 

Metals by ICP/MS 

Metals by GFAA 

Mercury 

Chromium, 
Hexavalent 
Hardness (Total as 
CaC03) 

EPA 200.7 

EPA 200.8 

EPA 200.9 

EPA 245.1 

SM3500CR-D 

SM2340B 

500-mL Nalgene 

500-mL Nalgene 

500-mL Nalgene 

500-mL Nalgene 

500-mL Nalgene 

500-mL Nalgene 

(LAB) 2mL 1:1 nitric acid per 
container 
(LAB) 2mL 1:1 nitric add per 
container 
(LAB) 2mL 1:1 nitric acid per 
container 
(LAB)2mL1:1 nitric acid par 
container 

None 

(LAB) 2mL 1; 1 nitric add per 
container 

ambient 

ambient 

ambient 

ambient 

ambient 

ambient 

6 months 

6 months 

6 months 

28 days 

24 hours 

6 months 

MICROBIOLOGICAL 

BactI-Total 
Colifonn (MF) 

BactI - Heterotrophic 
Plate Count 

SM9222B 

SM9215B 

250-mLSterile Nalgene 

250-mLSterile Nalgene 

(LAB) 0.2mL lOOmg/mL sodium 
thiosulfate solution 

(LAB) 0.2mL lOOmg/mL sodium 
thiosulfate solution 

4 0 

4C 

30 hours 

30 hours 

1 MICROEXTRACTABLES AND SEMIVOLATILES 

Microextractables-
| E D B and DBCP 

jMicroextractables-
Chloral hydrate 

Microextractables-
pislnfecHon By­
products 

Haloacetic Acids 
(H/>iA5) 

SOCs - Pestlddes 
land PCBs, 
Chlorinated (dw) 

EPA 504.1 

EPA 551.1 

EPA 551.1 

EPA 552.2 

EPA508.1 

(3 )40-mLVOA 

(3) 60-mL Amber Glass 

(3) 60-mL Amber Glass 

(3) 60-mL Amber Glass 

(2) 1-L Amber Glass 

(LAB) D.lmL of lOOmg/mL 
sodium thiosulfate per vial 

(LAB) 1g sodium sulfite/ 
phosphate buffer 

(LAB) 1g ammonium chloride/ 
phosphate buffer 

(LAB)0 .10mLof100mg/mL 
ammonium chloride solution per 
container 
(LAB) 0.5mL of lOOmg/mL 
sodium sulfite solution per 
container; 
(FIELD) adjust pH to <=2 wltli 
4mL 1:1 HCI after dechlorinating 
samples 

4C 

4 0 

4 0 

4 0 

4C 

14 days 

14 days 

14 days 

14 days 

14 days 

24 hours 

14 days (freezer) 

14 days (freezer) 

7 days 

30 days 
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Table 4.2 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Drinkinq Water 

PARAMETER 

[SOCs -
Chlorophenoxy 
Herbicides 
SOCs -
Semlvolatnes 

-----
SOCs - Carbamates 

SOCs - Glyphosate 

SOCs - Endothall 

SOCs-
Diquat/Paraquat 

METHOD 
REFERENCE 

EPA 515.1 

EPA 525.2 

EPA 531.1 

EPA 547 

EPA 548.1 

EPA 549.2 

ROUTINE CONTAINER 

(2) 1-L Amber Glass 

(2) 1-L Amber Glass 

(3) 60-mL Glass 

(3)40-mLVOA 

1-L Amber Glass 

500-mL Amber Nalgene 

CHEMICAL PRESERVATIVE 

(LAB) 0.5mL of lOOmg/mL 
sodium sulfite solution per 
container 
(LAB) 0.5mL of lOOmg/mL 
sodium sulfite solution per 
container; (FIELD) 
adjust pH to <=2 witti 4mL V.1 
HCI after dechlorinating samples 
(LAB) I.SmLmonchloroacetic 
acid and 0.15mL of lOOmg/mL 
sodium thiosulfate solution per 
Vial 
(LAB) O.IOmLof lOOmg/mL 
sodium thiosulfate per vial 

(LAB) O.SmL of lOOmg/mL 
sodium thiosulfate solution per 
container 
(FIELD) adjust to pH<2 with 4mL 
1:1 HCI after dechlorination 
(LAB) 0.5ml lOOmg/niL sodium 
thiosulfate solution per container 
(FIELD) adjust sample to pH<2 
with 20 drops of 1:1 sulfuric acid 
after dechlorination 

ST0RAGE(2) 

4C 

4C 

4C 

4C 

40 

4C 

Holdl Time 

Prep 
14 days 

14 days 

7 days 

7 Hays 

Analysis 

28 days 

30 days 

28 days 

14 days 

14 days 

21 days 
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table 4.2 - Recommended Sample Containers, Preservation, and Hold Times for Parameters 
Measured in Drinkinq Water 

r-AP.AMETER METHOD 
REFERENCE 

RCUTlf-JE CONTAINER CHEMiCAL PRESERVATIVE 5iOKAGb(2) Moifli l ime 

Prep 1 Analysis 

VOLATILES 1 
TTHMs 
(Trihalomethanes) 
by 524.2 

VOCs - melhyl-tert-
butyl ether by 524.2 

VOCs - Drinking 
Water by 524.2 

EPA 524.2 

EPA 524.2 

EPA 524.2 

(3)40-mLVOA 

(3) 40-mL VOA 

(1)250rmL clear glass (3) 
40-mL VOA 

(LAB)0.10mLof100mg/mL 
sodium thiosulfate per vial 
NOTE; acidification not required 
If only THMs are target 
compounds and sodium 
thiosulfate used as 
dechlorinating agent 
(LAB) 0.1 OmL of l00mg/mL 
sodium thiosulfate per vial 
NOTE: Current EPA guidance 
recommends that acid not be 
added to sample Is MTBE is a 
target compound. 
(LAB) 1 .OmL of 250mg/mL 
ascorbic acid solution to 250-mL 
clear glass container; O.IOmL 1:1 
HCI in each 40mL vial. 

4C 

40 

4C 

14 days 

14 days 

14 days 

j UCMR PARAMETERS 

UCMR List 1 
Volatiles (MTBE and 
nitrobenzene) 

UCMR List 1 
Semivolatlles 

UCMR List 1 DCPA 

UCMR List 1 
Perchlorate by IC 

EPA 524.2 

EPA 525.2 

EPA 515.1 

EPA 314.0 

(3) 40-mL VOA 

(2) 1-L Amber Glass 

(2) 1-L Amber Glass 

125-mL Nalgene 

(LAB) O.IOmL of 100mg/mL 
sodium thiosulfate per vial 
NOTE: Current EPA guidance 
recommends that acid not be 
added to sample is MTBE is a 
target compound. 
(LAB)0.5mLof lOOmg/mL 
sodium sulfite solution per 
container; 
(FIELD) adjust pH to <=2 with 
5mL 1:1 HCI after dechlorinating 
samples 
(LAB) 0.5mL of lOOmg/mL 
sodium sulfite solution per 
container 

None 

4C 

4C 

4C 

ambient 

14 days 

14 days 

14 days 

30 days 

28 days 

28 days 

NOTES: 1-Bromate, Bromide, and Chlorate require no chemical preservation if chlorite is not a target analyte. These parameter!; can be performed on sample 
preserved with EDA or unpreserved, Chlorite must be presented with EDA. 
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Table 4.3 - Recommended Sample Containers, Preservation, and Hold Time for Parameters Measured in Soil and Solid Matrices 

PARAMETER 

Ammonia 

[BOD 

Bromide (IC) 

|BTU (British Thennal Units) and Heat 
of Combustion 
Cation Exchange Capacity (CEC) 

Chloride, extractable (autoanalyzer) 

Chloride, extractable (IC) 

Chloride, total 

Chemical Oxygen Demand (COD) 

Cyanide, amenable to chlorinatlon 

Cyanide, extractable 

Cyanide, reactive 

Cyanide, total 

Cyanide, lotal (CLP) 

iCyanide, total and amenable 

Extractable organic halogens (EOX) 

iFluoride (electrode) 

Fluoride (IC) 

Halogens, total 

Hydrogen ion (pH) 

Ignitability 

Nitrate (autoanalyzer) 

Nitrate (IC) 

Nitrite (colorimetric) 

Nitrite (IC) 

General Ciiemistry 
METHOD REFERENCE 

350.1/350.3 (EPA-CE) 

EPA-CE:3-380 

300/9056 

D240-87 

9060/9081 

925l7sl\^5^-Cl-C " " " 

300/9056 

5050/9056 

EPA-CE:3/373 

9014(9013) 

9014(9013) 

SW-846 7.3.3.2/9014 

9012 

CLP ILMO 4.0 

9012/9014(9013) 

9023 

340.2/SM4500-F-C 

300/9056 

5050/9056 

9045 

1010/1030 

SM4500/NO3-F 
(EPA-CE; 3-183) 

300/9056 

SM4500/NO3-F 
(EPA-CE: 3-183) 

300/9056 

ROUTINE CONTAINER 

250-mL P 

500-ml P 

250-mL P 

125-mL G 

250-mL P 

250-mL P 

250-mL P 

125-mL G 

250-mL P 

250-mL P 

250-mL P 

250-mL P 

250-mL P 

250-mL P 

250-mL P 

125-mLAmbG 

250-mL P 

250-mL P 

125-mL G 

250-mL P 

125-mL G 

250-mL P 

250-mL P 

250-mL P 

250-ml P 

CHEMICAL PRESERVATIVE(I) 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

HOLD TIME 

28 days 

2 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days/28 days 

28 days 

14 days 

14 days 

14 days 

14 days 

12 days (2) 

14 days 

28 days 

28 days 

28 days 

28 days/28 days 

Analyze ASAP 

Analyze ASAP 

28 days 

28 days 

28 days 

28 days 
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•eiiued Sample Containers, Preservation, and Hold Time for Parameters Measured in Soil and Solid Matrices 

Nitrogen, organic 

Nitrogen, total 

Nitrogen, total Kjeldahl (TKN) 

Oil and Grease (gravimetric) 

on and Greese (IR) 

Organic Cartjon, Total (TOC) 

Orthophosphate 

Paint filter liquids 

Perchlorate, extradable 

Petroleum hydrocarbons (gravimetric) 

Petroleum hydrocarbons by IR 

pH (laboratoiy) 

Phenol, total recoverable (direct) 

Phenols, total recoverable (chlorofomi 
extraction) 
Phosphorus, total 

IResldue, fixed (%ash) 

Residue, total 

Residue, volatile (VS) 

Specific Conductance 

Specific gravity 

Sulfate (IC) 

Sulfide 

Sulfides, add volatile (AVS) 

iSuIfide, reactive 

Sulfur, total 

Surfactants (MBAS) 

Total Kjeldahl Nitrogen(TKN) 

Total Organic Carbon (combustion) 

Total Organic Carbon (Walkley-Black) 

vaenerai unemistry 
EPA-CE; 3/201 

EPA-CE; 3/201 

EPA-CE; 3/201 

9071 (HEM) 

413.2(3550) 

Lloyd Kahn (Combustion) 

365.1/SM4500-P-F 

9095 

314.0(300.0) 

9071(HEM-SGT) 

418.1(3550) 

9045 

9065 

9065 

EPA-CE: 3-212, 3-213 

EPA-CE:3-59 

EPA-CE: 3-58/2540G 

EPA-CE : 3-59/2540G 

9050 

EPA-CE:3-61 

300/9056 

9034 (9030) 

Lab SOP 

SW-B46 7.3.4.2/9034 

5050/9056 

425.1/5540C 

EPA-CE; 3/201 

Lloyd Kahn 

Walkley-Btack 

250-mL P 

250-mL P 

250-mL P 

250-ml or 500-ml amb G 

125-ml amb G 

250-ml P 

250-ml P 

125-mL G 

250-mL P 

250-ml or 500-ml amb G 

125-ml amb G 

250-mL P 

125-mlAmbG 

125-mlAmbG 

250-ml P 

250-ml P 

250-ml P 

250-ml P 

250-ml P 

125-niL G 

250-ml P 

250-ml P 
125-mL G 

250-ml P 

125-mL G 

250-ml P 

250-mL P 

250-mi P 

250-ml P 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

Analyze ASAP 

28 days 

28 days 

28 days 

Analyze ASAP 

. 28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

28 days 

14 days/28 days 

28 days 

28 days/28 days 

28 days 

28 days 

28 days 

28 days 
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Table 4.3 - Recommended Sample Containers, Preservation, and Hold Time for Parameters Measured in Soil and Solid Matrices 

PARAMETER 

Conform, fecal 

Colifonn, total 

METHOD REFERENCE 

9221C (MPN) 

922IB (MPN) 

Microbiological 
ROUTINE CONTAINER 

2 X 2S0-mL sterile Nalgene 

2 X 250-mL sterile Nalgene 

CHEMICAL PRESERVATIVE(I) 

None 

None 

HOLD TIME 

Analyze ASAP 

Analyze ASAP 

Metals 
PARAMETER 

Hexavalent chromium 

Mercury 

Mercury 

Metals 

Metals (except Chromium VI and 
Mercury) 

Simultaneously Extracted Metals (SEM) 

METHOD REFERENCE 

7196(3060A) 

7471 

CLP ILMO 4.0 

CLP ILMO 4.0 

ICP: 5010 
ICP/MS; 6020 
GFAA: 7000 

Lab SOP 

ROUTINE CONTAINER 

250-ml P or 500-ml P 

250-ml P or 500-ml P 

250-ml P or 500-ml P 

250 ml P or 500-ml P 

250 ml P or 500-ml P 

125-mL G 

CHEMICAL PRESERVATIVE(I) 

None 

None 

None 

None 

None 

None 

HOLD TIME 

30 days/7 days (5) 

28 days 

26 days (2) 

6 months (2) 

6 months 

14 days/180 days 

PARAMETER 

Acetates (Direct Aqueous Injection-
DAI- of water leachate) 
Alcohols (DAI) 

Cellosolves (DAI) 

Gasoline Range Organics (GRO) 

Gasoline Range Organics (GRO) 

Glycols (DAI) 

Petroleum products (volatile) 

Non-Halogenated Volatiles 

Halocarbons and Aromatics 

Miscellaneous Solvents (DAI) 

Purgeable Aromatic Hydrocarbons 

Purgeable Halocarbons 

Volatile Organics - GC 
METHOD REFERENCE 

8015B 

80158 

8015B 

8015B 

Tennessee GRO 

8015B 

8015B 

8015B 

8021 

8015B 

8021 

8021 

ROUTINE CONTAINER 

125-ml G Amb 

125-ml G Amb 

125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 

CHEMICAL PRESERVAT1VE(1, 8) 

None 

None 

None 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

None 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

None 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water 

HOLD TIME 

14 days 

30 days 

14 days 

14 days(9) 

14 days(9) 

14 days 

14days(9) 

14 days(9) 

14 days(9) 

14 days 

14days(9) 

14 days(9) [ 
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Table 4.3 - Kecommended Sample Containers, Preservation, and Hold Time for Parameters Measured in Soil and Solid Matrices 

PARAMETER 

Volatiles 

Volatiles 

(Volatiles 

Voiai ie Organics - GC/MS 
METHOD REFERENCE 

8260(5035) 

CLP OLMO 3.2 

OLMO 3.2/OLMO 4.2 

ROUTINE CONTAINER 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 
125-ml G Amb 

3 X 5-g or 2 X 25-g Encore plus 
125-ml G Amb 

CHEMICAL PRESERVATIVE(I) 

5ml 5% sodium bisulfate solution, 
methanol, or frozen In water (8) 

None 

5ml 5% sodium bisulfate solution, 
methanol, or frozen in water (8) 

HOLD TIME 

14 days(91 

10days(2,9) 

14 days(9) 

PARAMETER 

Chlorinated Herbicides 

Chlorinated Pestlddes and PCBs as 
Arodors 
Chlorinated/ Pestlddes 

Organophosphorous Pesticides 

IPCB as Arodors 

Semivolatlles by GC 
MEHTOD REFERENCE 

8151 

CLP OLMO 3.2/4.2 

8081 

8141 

8082 

ROUTINE CONTAINER 

250-ml or 500-ml G 

250-ml or 500-ml G 

250-ml or 500-ml G 

260-ml or 500-ml G 

250-ml or 500-ml G 

CHEMICAL PRESERVATIVE(I) 

None 

None 

None 

None 

None 

HOLD TIME 

14days/40 days (4) 

10days/40 days (2,4) 

14days/40 days (4) 

14days/40 days (4) 

14days/40dayB (4) 

Petroleum Hydrocarbons/DRO 

Diesel range organics (DRO 

Extractable Petroleum Hydrocarbons 

Petroleum Range Organics 

Petroleum Products 

Petroleum hydrocarbons/EPH/ 
DRO 
Petroleum Hydrocarbons (Texas TPH) 

8015B 

Tennessee EPH 

FL-PRO 

8015B 

80158 

TNRCC 1005(C6-C35) 

TNRCC1005(C6-C35) 

TNRCC 1005(>C12-C35) 

250-ml or 500-ml G 

250-ml or 500-ml G 

250-ml or 500-ml G 

2S0-ml or 500-ml G 

250-ml or 500-ml G 

2 X 10-g Encore 

2 X tared 40-ml G 

125-mL G w/ Teflon cap 

None 

None 

None 

None 

None 

None 

None 

None 

14days/40 days (4) 

14days/40days(4) 

14days/40days(4) 

14day6/40days(4) 

14days/40 days (4) 

14/14 days(9) 

14/14 days 

14/14 days 

PARAMETER 

Base/Neutrals/Aclds 

Base/Neutrals/Aclds 

Dioxins and Furans 

PCB Homologs 

METHOD REFERENCE 

8270 

CLP OLMO 3.2/4.2 

8280 

680 

ROUTINE CONTAINER 

250-ml or 500-ml amb G 

250-ml or 500-ml amb G 

250-ml or 500-ml amb G 

250-ml or 500-ml amb G 

CHEMICAL PRESERVATIVE(I) 

None 

None 

None 

None 

HOLD TIME 

14 days/40 days (4) 

14 days/40 days (2,4) 

30 days/45 days (4) 

14 days/40 days (2,4) 

PARAMETER 

PAHs 

Liquid Chromato.qraDhv 
METHOD REFERENCE 

8310 

ROUTINE CONTAINER 

250-ml or 5D0-ml amb G 
CHEMICAL PRESERVATIVE(I) 

None 

HOLD TIME 
14days/40days(4) 
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Recommended Sample Containers, Chemical Preservation, and Hold Time 
for Parameters Measured in Hazardous Waste Matrices 

Solids 
PARAMETER 

'corrosivity (pH) 

Cyanide, reactive 

Ignitability 

Sulfide, reactive 

SPLP (volatile & nonvolatile fraction) 

SPLP (volatile fraction) 

TCLP (volatile & nonvolatile fraction) 

TCLP (volatile fraction) 

METHOD REFERENCE 

9040 

SW-846 7.3.3.2/9014 

1010/1030 

SW.846 7.3.4.2/9034 

1312 

1312 

1311 

1311 

ROUTINE CONTAINER 

250-ml G 

250-ml P,G 

250-ml G 

250-ml P,G 

500-ml G 

250.mlG 

500-ml G 

250-ml G 

CHEMICAL PRESERVATIVE(I) 

None 

None 

None 

None 

None 

None 

None 

None 

HOLD TIME 

analyze ASAP 

14 days 

NA 

7 days 

Mercury: 28day3(11) 
Metals; 180days(n) 

VOC: 14days(11) 
SV0C:14days(11) 

14 days 

Mercury; 28days(11) 
Metals: 180days(11)l 

V0C:14days(11) j 
SV0C;14days(11) 

I4days(l1) 1 

1 PARAMETER 
Base/neutrals/adds 

Chlorinated herbicides 

Chlorinated pestlddes 

Mercury 

Metals 

Volatiles 

Aqueous Hazardous Waste (SW1311-TCLP) 
METHOD REFERENCE 

8270 

8151 

8081 

7470 

6010 

8260 

ROUTINE CONTAINER 
lOOO-ml G 

1000-mlG 

1000-mlG 

500-ml P 

500-ml P 

3 X 40-ml G 

CHEMICAL PRESERVATIVEd) 
None 

None 

None 

None 

None 

None 

HOLD TIME 
14 days/7 days/40 

days (15) 
14 days/7 days/40 

days(15) 
14 days/7 days/40 

days(15) 
28 days/28 days 

(15) 
180 days/180 

days(15) 
14 days/14 
days(15) 
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T a h l r . /f e Pvcccmmcr.dcd Sample Media and GonLditiers, Solvent, rreservaiion, and Hold Time for Parameters Measured in Wipe Matrices 

PARAMETER 

Chlorinated Pesticides and PCBs 

Mercury 

Metals (except mercury) 

PAHs 

Semivolatlles 

Volatiles 

METHOD REFERENCE 

8081/8082/UB SOP 

7470/LAB SOP 

6010/LABSOP 

8310/LABSOP 

8270/LAB SOP 

8260/ lAB SOP 

ROUTINE MEDIA A N n 
CONTAINER 

2" X 2" gauze square / 40 ml G 
vial with TFE septa 

2" X 2" gauze square / 40 ml G 
vial with TFE septa 

2" X 2" gauze square / 40 ml G 
vial with TFE septa 

2" X 2" gauze square / 40 ml G 
vial with TFE septa 

2" X 2" gauze square / 40 ml G 
vial with TFE septa 

2" X 2 ' gauze square / 40 ml G 
vial with TFE septa 

WIPE SOLVENT 

Methanol 

Reagent Water 

r^eagent Water 

Methanol 

Methanol 

Purge and trap methanol 

HOLD TIME 

14 d8ys/40 days (4) 

28 days 

180 days 

14 days/ 40 days (4) 

14 days /40 days (4) 

14 days 

Table 4.6 - Recommended Sample Media, Preservative, and Hold Time for Parameters Measured in Air Matrices 

Volatiles 
PARAMETER 

Volatiles 

Volatiles and other gases collected In 
Tedlar Bags 

METHOD REFERENCE 

EPA 18, 0040 

EPA18,0040 

ROUTINE MEDIA(13.17) 

Vacusampler 

Tedlfir Bag 

PRESERVATIVE 

None 
(Do Not Ice) 

None 
(Do Not Ice) 

HOLD TIME 

30 days 

3 days 

. S i ^ m i v n l a t i l e s 
PARAMETER 

Pestlddes and PCBs 

PAH compounds 

Pestlddes and PCBs 

METHOD REFERENCE 

TO10 

T013 

T04 

ROUTINE MEDIA(13,16) 

PUF 
Assembly for Low Volume 

Sampler 
PUF/Resin/Filter 

Assembly for High Volume 
Sampler 

PUF/Filter 
Assembly for High Volume 

Sampler 

PRESERVATIVE 

None (14) 

None (14) 

None (14) 

HOLD TIME 

7 days/40 days 

7 days/40 days 

7 days/40 days 
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Table 4.7 - Recommended Sample Media and Containers, Solvent, Preservation, and Hold Time for Parameters 
Measured in Tissue Matrices 

PARAMETER 

Chlorinated Pesticides and PCB as aroclors 

Chlorinated Pestlddes 

Cyanide 

pioxin/Furans (homologs by level of chlorinatlon) 

Mercury 

Metals (except mercury) 

PCB as aroclors 

PCB Homologs by level of chlorinatlon 

Semivolatlles 

Volatiles 

METHOD REFERENCE 

8081/8082/LAB SOP 

8081 LAB SOP ^ 

9012/9014(9013) 

8280 

7471/U\B SOP 

6010/7000/LABSOP 

8082/LA8 SOP 

680 

8270/LAB SOP 

8260/LAB SOP 

ROUTINE MEDIA AND 
CONTAINER 

Aluminum foil or glass 

Aluminum foil or glass 

Plastic freezer bag 

Aluminum foil or glass 

Plastic freezer bag 

Plastic freezer bag 

Aluminum foil or glass 

Aluminum foil or glass 

Aluminum foil or glass 

Aluminum foil or 
3 X tared 40-mL glass 

STORAGE 

Frozen 

Frozen 

Frozen 

Frozen 

Frozen 

Frozen 

Frozen 

Frozen 

Frozen 

Frozen 

HOLD TIME 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 

14 days 
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K e y t o C o n t a i n e r s : 

P=Pla3tic; G=Glass; Amb=Amber 

Footnote References: 

1. Containers should be iced at time of colledion in addition to chemical preservation (if applicable). 
2. The hold time for GLP .methods is measured from the date of leceipt in the laboratory. 
3. The entire contents of each container must be used for analysis. 
4. The first number is the hold time until the extraction; the second time Is the hold time for the extract preparation; i.e., the extraction must take place within 7 days of collection and the extract must be 

analyzed within 40 days of the date of extraction. 
5. The digestion must be completed within 30 days and the alkaline digestate must be analyzed within seven days of the digestion. 
6. If the sample Is'chlorinated, sodium thiosulfate or ascorbic add is added to the vials prior to shipment or is added the time of collection to destroy residual chlorine. If the sample is to also be 

preserved with acid, ascorbic add should be used as the dechlorination agent. 
7. The hold time for VOC is 7 days if the samples are not preserved with HCI at the time of collection. 
8. The sample must be preserved with sodium bisulfate, methanol, or water within 48 hours of collection If not preserved In the field. If the sample contains high levels of carbonates that prevents the 

use of sodium bisulfate, the sample may be frozen In reagent water within 48 hours of collection. 
9. The hold time for VOC Is 48 hours If the samples are not preserved with sodium bisulfate, methanol or frozen in analyte-free water within 48 hours of collection. 
10. Samples for VPH must be extracted with methanol within 48 hours of collection (1ml methanol per gram of sample). The extract must be analyzed within 28 days of collection. 
11. The hold time Is the maximum time until the leaching procedure Is perfomned. After leaching, the routine liquid hold times apply for extraction and analysis. 
12. If the TCLP or SPLP sample is a liquid or aqueous, a minimum volume of IL should be supplied to support each analysis. The following are the minimum volumes of liquid sample or leachate to 

report the target analytes at the LQM limits and below the regulatory threshold limits. 
13. Media may be purchased directly from the vendor. 
14. No chemical preservfative is required. Samples are iced at the time of collection and maintained at method-specified temperature until extraction and analysis. 
15. The first number is the hold time until the TCLP extradion or filtration is perfonned; the second is the hold time of the leachate extraction or preparation and the third date is the hold time to analyze 

the leachate or extract. 
16. Consumable media provided will be deaned and leak-checked, when applicable. Shipment of media is billed at the client expense and is supplied contingent on availability. If specified, certified 

media is available (2-week lead time required) and will be subjed to the analytical fees and TAT stipulated in the fee schedule. Blanks can be provided at client request and are billable at the per 
sample rate. Fees do not Include specialized hardware. Contract spedfic discounts do not apply to consumable media. 



SEVERN 
-^TiRv^N^i 3 1. LJ 

STL Savannah LQM 
Section 5 Revision: 0 

Effective Date: 02.03.03 
Page 1 of 14 

5.0 SAMPLE CUSTODY 

5.1 Sample Custody Objectives 

The primary objective of STL Savannah's sample chain-of-custody procedures is to provide accurate, 
verifiable, and traceable records of sample possession and handling from sample container shipment 
through laboratory receipt and sample disposition. 

Evidence of documentation of sample collection, shipment, laboratory receipt and custody is 
accomplished utilizing a chain-of-custody record (Figure 5.1). A sample is considered in custody if it is: 

in actual possession of the sampler or transferee 
in view after being in physical possession of the sampler or transferee 
sealed so that sample integrity will be maintained while in possession of the sampler or 
transferee 
in a secured area, restricted to authorized personnel. 

5.2 Facility Security Policy 

All external doors are either visually monitored by STL staff or kept locked. Visitors are required to sign in 
and wear a visitor's badge during their visit and are accompanied at all times by an STL staff member 
when in the laboratory. Secure refrigerators and storage cabinets are available for samples requiring this 
level of security. 

5.3 Custody Record Maintenance 

Field and laboratory records, including copies of the chain-of-custody forms and associated field 
documentation, are maintained in a secure area with other project records. All field and laboratory data 
are reported in bound notebooks and entries are made in waterproof ink. Field and laboratory data entry 
errors are deleted with a one-line strike through. The correction is initialed and dated by the sampling or 
analytical staff member making the change. Correction tape or other substances designed to obliterate 
documentation are strictly prohibited in the laboratory or custody areas. Field and laboratory information 
is documented on prepared forms. All forms for recording field and laboratory data include spaces for 
date and initials which must be completed by the data recorder. Field and laboratory documentation not 
recorded on prepared forms is also dated and initialed. 

5.4 Laboratory and Field Sample Custody Procedures 

All samples are received by the custody technician using custody procedures detailed in SOP CU01: 
Receipt, Log Number Assignment, and Distribution of Field Samples. The procedures for the preparation 
of sampling kits are described in SOP CU15: Preparation of Sampling Containers. 
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5.4 1 Selection and Preparation of Sample Containers Supplied to a Client or Sampling Team 

Sample containers provided by STL are constructed from EPA-designated materials and contain EPA-
prescribed preservatives. The recommended containers are listed in Section 4.0. If requested, an STL 
Sa\'annah or client supplied identification label is affixed to the container. A 100-mL plastic container 
labeled "Container Temperature- For Laboratory Use Only" is pre-filled with tap water and supplied with 
each sample shipment to monitor sample temperature upon receipt 

Pre-cleaned sample containers are purchased by STL. Containers from each lot are pre-certified in-house 
prior to u:3e in accordance with SOP CU35: Procedure for Contaminant-Free Containers. 

A color-coded dot, affixed to the outside of the container, is used to identify preservatives. The color code 
scheme for the various preservatives used in STL Savannah's sample containers is described on the 
Sample Container Request Form (Figure 5.2) which is submitted to the client along with the sample 
cortainers. 

5.4.2 Chain of Custody Documentation, Traceability, and Sample Integrity 

Formal chain-of-custody procedures are initiated by a custody technician who is responsible for 
organization and relinquishment of sample containers to the client or field personnel. 

All field information must be properiy recorded on the chain-of-custody form. Proper completion of the 
form is the responsibility of the field sampling manager or client and is requested prior to the 
relinquishment of the samples. If the site location is different from the client address, the site location is 
recorded in the "Project Name" space on the chain-of-custody form or on the right hand side of the form if 
additional space is required. The sample identities assigned in the field are recorded in the "Sample 
Identification" column. Common carriers may identify themselves by signing the "Relinquished By" space 
on :he chain-of-custody form. 

For samples transported from the field to the laboratory by common carrier, chain of custody is 
mantained. Completed custody forms must accompany each sealed cooler, and are placed in a plastic 
bag and taped to the inside lid of the cooler. At the client's request, coolers are sealed in the field with 
the STL Savannah Custody Seal or custody tape by the field sampling team to ensure that tampering will 
be mmediately evident. A unique identification number is recorded on the seal and accompanying chain-
of-c;ustody form with waterproof ink. 

Custody personnel are responsible for the inspection of shipping containers upon laboratory receipt for 
overall integrity and to ensure that the contents have not been altered or tampered with during transit If 
tampering is apparent, the custody personnel immediately contact the assigned project manager who is 
responsible for client notification. Any problems detected are documented on an Anomaly Report (Figure 
5.3), which is initiated by the custody personnel. Any corrective action required by the client is also 
documented. 

Upon arrival, shipping containers are opened immediately by the custody technician in the receiving area, 
and the chain-of-custody form and temperature container are removed for inspection. Container 
ten-perature upon receipt is documented on the Sample Internal Custody Form (Figure 5.6) and on the 
laborator/'s copy of the COC, or, if requested by the client, documented on the client's chain-of-custody 
form. 
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5.4.3 Field Custody 

When sample collection is performed by STL, the field sampling manager is responsible for ensuring that 
chain-of-custody procedures for all sampling events are properiy documented. The custody forms and 
login procedures follow the protocol outlined in Section 5.3. 

Prior to field sampling, it is preferable to place waterproof sample labels on each sample container and 
complete each sample label with as much information as possible in waterproof ink. Field sampling 
technicians are responsible for ensuring that labels are complete. Each sample is identified in the field by 
a unique alphanumeric designation on the label. 

Adequate sample identification information included on each container label must be included on all field-
generated records including: permanent field notebook, individual well log, groundwater elevation form, 
and chain-of-cusfody form. This field documentation demonstrates traceability of the containers and 
samples and links all ancillary records to specific sampling events. 

Each sample is packed to ensure against leakage and breakage and to maintain individual sample 
integrity. All glass containers are secured individually with bubble wrap. All VOA sample vials are 
wrapped in bubble bags. Plastic bags are supplied by STL to hold ice necessary to maintain the samples 
at less than d'C during transit. An attempt should be made by the field sampling team to pre-cool 
samples to 4°C prior to packing the sample cooler for shipment. Additional information regarding sample 
containers can be found in Section 4.0 and the appropriate SOP. 

When applicable to the site, the following information is documented by the field technicians in the bound 
field notebook. This field documentation is reviewed, approved, and initialed by the field sampling 
manager prior to client submission. 

Site location 
Date/time of sampling 
Sample identification (including specific location) 
Sample sequence number 
Site conditions Use of fuel powered units 
Weather conditions 
Description of QC samples collected 
Names of personnel/visitors 
Sampling/purging equipment used 
Field analysis data 
Field documentation techniques 
Well casing composition and diameter 
Drilling/boring method 
Drilling well type/name 
Water table and well depth 

Purge volume calculations 
Volume of water purged 
Date/time of purging 
Analytical data to monitor stabilization of well 
Plumbing/tap material construction 
Purging flow rate 
Purging time 
Flow rate at sampling collection 
Depth samples taken 
Beginning/ending time for composite sampling 
Depth soil samples taken 
Soil sampling technique used 
Type/description of drums 
Phases sampled in drums 
Use of fuel powered units 
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5.4.4 Sample Documentation, Identification, and Login 

A j;equential identification number is assigned to the project and recorded on the chain-of-custody form, 
on each sample container submitted with the project, and in the bound Sample Registry (Figure 5.4). 
Aci:;urate and complete sample documentation must be provided on the chain-of-custody form in order to 
log samples into the sample registry. The sample registry includes all information necessary to maintain 
chain of custody including laboratory ID, client (field) ID, and initials of the custody technician. Ancillary 
information such as sample collection date and requested analyses is transferred from the chain-of-
cujitody form into the LIMS, and appears on the client project-specific acknowledgement 

Thi3 custody technician checks each sample against the chain-of-custody form for discrepancies between 
information on the sample label and information provided on the chain-of-custody form (Figure 5.1). The 
cus;tody technician also inspects all samples for leakage or obvious seal tampering (if provided). All 
samples are unpacked in a well-ventilated sample receipt area. Face shields are available to each 
sample receipt staff member for use with any hazardous samples. Samples which appear to be 
acc;umuli3ting or evolving gas are treated cautiously and inspected under a chemical hood. 

A sipace labeled "custody intact" provided on the chain-of-custody form is used to describe the sample 
condition upon receipt A "Y* indicates no custody problem was identified and an "N" indicates samples 
or container integrity was compromised and client notification and corrective action is required. At client 
request, a "Cooler Receipt Form" (Figure 5.5) can be completed to document custodial concerns at 
sample login. 

Discrepancies noted by the custody staff are communicated to the project and sample manager and are 
resolved with the client prior to laboratory work assignment Discrepancies are documented on the 
Anomaly Report. The project manager and the custody department staff should attempt to resolve 
custody discrepancies expeditiously to avoid compromising hold times. After a decision concerning a 
sample has been made, the project manager or sample manager makes an initialed note on the original 
custody form which states person notified, time, date, and resolution, if applicable. This information is 
also documented on the Anomaly Report. A faxed or hard copy of custodial resolutions or project order 
alterations should be secured from the client prior to work initiation. Copies of this documentation are 
mailed to the client and maintained in the client file. 

A sample barcode label containing the project number and sample designation is affixed to each 
container. The barcode label contains the following information: 

- STL Savannah project log number (e.g., S242450) 
- COC designation for the different field samples (e.g., S242450-1, S242450-2, S242450-3, etc.) 
- sample designation for each container for a particular field sample(e.g., S242450-1A, S242450-
1B, S242450-2A, etc.) 
- barcode relating this information to the LIMS login 

The barcode allows laboratory personnel to track the disposition of the sample from receipt into the 
laboratory until disposal. 
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5.4.5 Sample Preservation Checks and Storage 

After the sample containers are labeled, the samples are distributed to the appropriate laboratory section. 
Samples are relinquished to the laboratory section from the custody department This transfer is 
documented on the Sample Internal Custody Log. The samples are then transferred to the storage area 
or, if required, checked for proper preseni/ation as soon after receipt as possible and then placed in 
storage areas. The preservation is documented and, if necessary, adjusted. Discrepancies are 
documented on the Anomaly Report. 

Samples are logged into the department storage areas using barcode readers. The barcode system is 
also used to track the disposition of the samples when the sample is removed from the storage area, the 
sample is retumed from the storage area after use, the sample container is empty, and the sample is 
removed from the storage area for disposal. Bound sample storage temperature logs are maintained for 
all sample storage refrigerators to ensure proper temperature maintenance throughout the analytical 
process. 

5.4.6 Sample Security, Accessibility, Distribution, and Tracking 

Only authorized personnel are permitted within the laboratory areas where samples are stored. Sample 
storage areas are designed to segregate volatile and nonvolatile samples. Standards and extracts are 
also departmentally controlled and stored separately. 

After sample registry login and verification, samples are relinquished from the receiving area to the 
appropriate sample analysis storage area. Transfer of samples from the sample receipt personnel to the 
department is documented on the Sample Intemal Custody Log (Figure 5.6). Interdivisional sample 
custody is documented on the Remote Division Sample Internal Custody Log (Figure 5.7). Using LIMS-
generated sample preparation worksheets for guidance, samples are extracted, digested, or distilled as 
appropriate. The extracts, digestates, or distillates are then transferred and relinquished to the 
appropriate analysis section, where analysis is performed. 

For projects where in-laboratory custody records are required by the client, the project manager and 
custody department will coordinate the documentation of these records. 

Sample holding times are tracked via the LIMS. Sample collection dates are entered into the LIMS with 
all sample logins. This information allows holding times specific to each department analysis to be tracked 
by department managers, supervisors, chemists, and analysts through the use of daily status sheets, 
reference sheets, and preparation worksheets. Date analyzed is recorded via instrument outputs or 
analysis forms/logs when applicable as an integral part of the raw data. For projects in which reporting 
the analysis or preparation date is appropriate, the dates are entered into the LIMS. 
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5.4.7 Interdivisional Custody 

The laboratory manager monitors the sample load and turnaround time through LIMS-generated reports. 
If i: appciars that analysis demand will exceed capacity, samples may be transferred (provided client 
coritractE or arrangements, project QA plans or certification limitations do not prohibit sample transfer) to 
another !3TL division to ensure that holding times and turnaround commitments are met. The procedures 
used by STL are described in SOP CU20: Interiaboratory Sample Exchange and are summarized below. 

If samples are transferred to another division laboratory, full custody is maintained. A completed and 
signed fax of the Interdivisional Shipping Log is sent to the receiving division custody department 
Special LIMS determination codes specific to each laboratory location are utilized to enable the project 
manager and laboratory director to track sample progress and maintain chain of custody. Copies of the 
original chain-of-custody form (executed for interdivisional sample submittal), computerized LIMS order 
information (LOI), and extract or digest preparation logs pertinent to the project order accompany the 
samples or sample preparations. The accompanying documentation also includes dates of sample 
preparation and requested analyses. 

5.4.8 Sample Disposal 

All waste disposal is carried out in accordance with SOP CA70: Waste Management. This document 
inc udes procedures for identification, storage, personnel training, tracking forms, report forms, safety, as 
well as details of the disposal. 

After analysis completion, unused sample portions, extracts, or digests are transferred to a central 
sec;ured storage area to await disposal. Unless a client requests the project manager to save unused 
samples, digests, or extracts, disposal from the central storage occurs as soon as holding times have 
expired or three weeks after results submission. 

Rei^uests for extended sample, digest, or extract storage must be provided by the client to the STL 
project manager in writing (or contract form) prior to sample receipt. Extended storage may result in 
additional fees to be negotiated by the STL project manager prior to sample receipt STL is not 
responsible for evaporation or other deterioration of samples, extracts, or digests during extended storage 
periods. 

Samples which are requested to be returned to the client may be picked up at the laboratory by the client, 
shipped by courier (at the client's expense for packaged shipping), or returned by any other legal means 
tha: is arranged by the client. Clients requesting the return of samples should provide detailed shipping 
instructions. 

If a client by contract requires that samples be disposed of by a hazardous waste contractor, the client's 
nane and EPA ID number are used on the manifest and the client is billed for all disposal related costs. 
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5.4.9 Sample Disposition Documentation 

Upon completion of analytical work, sample custody of unused sample portions, extracts, or digests is 
relinquished to a central secured storage area. Here the samples, digests, or extracts await disposal, 
which is performed with the assistance of the LIMS. The LIMS stores clients' specific disposal 
instructions, compiles results from the analyses of composited samples, prepares sample disposal lists, 
invoices for disposal and sample return costs, and provides a disposal record for all excess samples. 
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Phone: (912)354-7858 
ftx: (912)352<)165 

^ ^ Alternate LBboratory Name/Loca t ion 
Phone: 
Fax: 

MATRIX 
TYPE REQUREO ANALYSIS 

1 • 

T ^ ' t-'-4 .^'^•• *** \m 
NUMBER OF CONTAINERS SUBMITTED 

PAGE OF 

STANDARD REPORT 
DELIVERY 0 > 

DATE DUE. 

EXPEDITED REPORT ^ ^ 
DEUVEW O 
(SURCHARGE! 

DATE DUE. 

NUMBER OF COOLERS SUBMinED 
PER SHIPMENT: 

REMARKS 

c 
m 
en 

fH 

ni 
t r t 
CD 
CX3 

n 
-^ 
"^ 

m 
fr? 
2. 
< 

o 
CD 

b 
b 
OJ 

ro 
CD 

o' 
_) en 

0) 

(7)' 
o ' 

O 

rn 
- 1 
i— 
CO 
lU 
< 

3 
Ul 

r-
D 
^ 
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FIGURE 5.2 

STL Savannah • blU2 LaKoche Avenue«Savannah, GA 31404 « Tel912354 7858 » Fax912 351 3673 • www.stf-mc.com 

Shipping Address: STL Savannah 
5102 LaRoche Avanua 
Savannah. GA 31404 
A t t n ; Mr. Joe Smith 

Phone No: (9121354-7B58 

Account No: 

Data of Shipment: 01 /30/03 

Method of Shipment: UPS 

Pioject Raferance: EXAMPLE PROJECT 

Project site Location: GA 

Ship Origin: Savannah 

SAIUIPLE CONTAINER REQUEST FORM 

JlOSffpus l̂ onAQgsous 
0 R LB LB PRESERVATIVES 

Lab Pk Ptap, by; £ 

t-abPk ChackadV" t . 

Duiintltv 6f Lab Pka. Shipped 

Pro) MS'J Sieve White 

Ccctdlnator: ̂  

CDFpmantat 
^ ^ 3 1 ^ 

K 

NO.-OF CQNTA'lNgRS SHIPPEITJ 

NO^OF CONTAlMERS/SAMPt.̂  f-

NO. OF SAMPUS" r -

SETISI OF TRIP BLANKS (3/SB 

II 
ANALYSIS m 3E< 

REDIRI 

ORANGEIOI NONE 

LT.BLUEILBI HCL 

I shipper's responslbllitv to ensure eemples are mslntabied et tha appropriete tempereture during trensit 

PnESERVATION COLOR CODE KEY 

CAUTIONI STRONO OXIOIZERI CONTAINS NITRIC ACID. Avoid akin and eye Contact. II contact Is made, 
FLUSH IMMEDIATELY wKh water. 
No preservatives added. 

CAUTIONI CONTAINS HYDROCHLORIC ACID. Avoid skin end eye contact. 11 contact Is mads, FLUSH 
IMMEDIATELY with water. 

DO NOT inhale vapors that may be caused from a chemical reactkin between tha preservative and sample. CollBct sempla h a wsl-ventilsted 
area or use appropriate brastMng apparatui. NEVER RINSE temple contalnsrs. H skin contact whh preservatives occurs, fkjsh aXDOsad areas 
IMMEDIATaV. ' 

STL4ll7.eB0 (1 /̂02) 

http://www.stf-mc.com
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FIGURE 5.3 

Datt: Log#: 

ANO\L\LY REPORT 

Sample ID: 

Dep;: EX GE LC ME RA 

___CU SG SM VG VM Al 

Anomaly: 
u Sample m;itri.x is dilTerenl than indicated by log-in. Logesd in as 

Water 
Soil 
Oil 

Analysis: 

Clienl: 

Reported by: 

Best described as 
yValer hlon-acjueous liquid 
Soil Sludge 
Oil Product 

Other 

other 

i ) Sample w;i£ received with inadequate preservation, and was preserved upon receipt. 

0 Sample received in an incompatible sample container. glais plastic 

IJ MS/MSD tailed while the LCS/LCSD passed criteria, for a drinking water parameter. Method indicates data qualincalion. 

Q Target analytets) detected in drinking water sample. (Describe below) 

a Sample exhibits gross non-homogeneity. (Describe below) 

G ln;;ulTicient sample received for analysis. 

D Dtita qualifier needed. Discuss with DM/LM befoi^ reporting. 

[J Grand Mean exception was utilized for Initial Calibration (specify compounds). (SW-846 Only) 

h i ' 
n Grand Meiin exception was utilized for Continuing Calihralion (specify compounds). (SW-846 Only) 

Other 

Custody: 

Comments: 

•ALWAYS .\TTACH A COPY OF COC WITH HIGHLIGHTED DEFICIENCY 

; Sample description discrepancy between COC & Container 

n Sample container breakage 

LJ Cooler temp >6°C or frozen . 

'1 Sample received not listed on COC 

Client Notified: 
Contact: 

U Custody seals broken 

D Incomplete COC 

U Sample container partially filled 

n Improperly preserved sample 

nVes I'JNo 

Date: 

Resolution: 

Route to: 

Project Manager: 

STL Facility: Savonnah Mobile Tampa West_ Tallahassee 

FAN :38:10.12.01:6 

file:///TTACH
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FIGURE 5.4 

SAMPLE REGISTRY 
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to 
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§s 
O o 
a UJ 
UJ DC 
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2 
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E 
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1-

Q: 

UJ o 
S UJ 

if 
ADDlTlOigAL SAMPLE 

INFORMATION 

' 

FCU007:03.28.01;2 



S E V E R N STL 
STL Savannah LQM 

Section 5 Revision: 0 
Effective Date: 02.03.03 

Page 12 of 14 

FIGURE 5.5 

COOLER RECEIPT FORM 

Client: Project: 

STL Log tt: Date Rectived: 

Sample Custodian (Signature): 

Use other side of this form to note details cDncemlne eustodial discrepancies 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

Did a shipping slip (air bill, e tc ) accompany the cooler shipment? 

Were custody seals affixed to the outside of cooler? If YES, enter the following: Seal 
Identification (if provided): 

Were custody seals unbroken and intact at the dale and time of arrival? 

Were custody papers completed properly (ink, siisied, etc;)? 

Chain of custody associated with cooler receipt form. 

Was wet ice/bhie ice used? (Circle which media) 

Cooler temperature upon receipt-

Describe type of packing in cooler (vermiculite, bubble pack, etc.). 

Were sampling containers supplied by SL or client? (Circle which one) 

Did all bonlcs arrive inuct and were labels in good condition? 

Did all bonle labels agree with custody papers? 

Were bubbles present in VOA samples? 

Was the project manager notified of any custody discrepancies or excursions? 

Was a custody excursion form completed and a copy provided to the project manager? 
Ifso, complete No. 13. 

15 Who was contacted? 

! By whom: 

' Date: 

VES NO 

1 

FCUOtl.M 07.01:3 
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SAMPLE INTERNAL CUSTODY LOG 

STL LOG N0._ 
CLIENT: 

FIGURE 5.6 

# COOLERS/CLIENT: 

HGENEtW£t;':;-̂ ;̂:=:̂ ::;':;:;-/-ii;;.;<n::~ 
': COKlTAlf(£R?TypEi;:; ii^-'lliS;^, 
LIQUID 
L N/M PLASTIC 
250 AMB GLASS 
500 M/M PLASTIC 
500 M/M AMB GLASS 
250 N/M PLASTIC 
250 N/M PLASTIC 
250 M/M NALGENE 
125 M/M AMB GLASS 
1D0 M/M PLASTIC 

1 DO BOTTLE 
SOIL 

1 250 M/M NALGENE 
OTHER 

PLEASE VERIFY 

TOTAL CONTAINERS 

M 

4 

f!:l 

1 

COURIER: 
TEMPERATURE 

iQpiAiNtRfTypE^; ;^ ;P| :^ 
LIQIJID 
500 M/M PLASTIC 
250 MTM PLASTIC 
100 M/M PLASTIC 
SOIL 
LW/M PLASTIC 
500 W/M PLASTIC 
250 W//M PLASTIC 
OTHER 

PLEASE VERIFY 

TOTAL 
1 CONTAINERS 

'3!S 

4 

|i;\/OLATlLE: •;; 
l iddNirsJNERTirpE 
1 LIQUID 
1 40 ML VIAL 
1 SOIL 
1 ENCORE SPLERS/25g 
1 ENCORE SPLERS/5q 
1 125AMBW/MW/SEPTA 
1 125AMBW/MGU^SS 
1 AIR 
1 TEDLAR BAG 
1 SUMMACANS 
1 VACUUM CANS 
1 TUBES 
1 OTHER 

1 PLEASE VERIFY 
1 TOTAL 
1 CONTAINERS 

4 

, # - . • ; rEXTRACTilCIN;^.;r- ' ;i;: 
LcoNTAINER^TVPE-^r 

1 LIQUID 
1 L N/M AMB GLASS 
1 250 M/M AMB GLASS 
1 500 M/M AM GLASS 
1 500 M/M PLASTIC 
1 250 M/M PLASTIC 
1 SOIL 
1 LW/M GLASS 
1 500 W/M GLASS 
1 250 M/M GLASS 
1 OTHER 

1 PLEASE VERIFY 

1 TOTAL 
1 CONTAINERS 

,P-

4 

: # : • • ' • 

R E L I N Q U I S H E D I N F O R M A T I O N : 

CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY INITIAL/DATE CUSTODY INITIAUDATE 

GENERAL INITIAUDATE METALS INITIAUDATE VOLATILES INITIAUDATE EXTRACTION INITIAUDATE 

MISC. BOTTLES STORED IN REFRIGERATOR FOR SUBCONTRACT/REMOTE TRANSFER: 
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REMOTE DIVISION 
SAMPLE INTERNAL CUSTODY LOG 

FIGURE 5.7 

STL DIVISION 
#COOLERS 
TEMPERATURE(S)_ 

fgOG5ftjR©p ;:::•!;; 
GENERAL LAB 

PLEASE VERIFY 4 
TOTAL CONTAINERS 

PLEASE VERIFY 4 
TOTAL 
CONTAINERS 

: • • • • . ' i l 

RELINQUISHED INFORMATION: 

CUSTODY INITIAUDATE CUSTODY INITIAL/DATE 

l^Hliii 

PLEASE VERIFY 4 
TOTAL 
CONTAINERS 

SI ^iigRACTtoNii^iM 

PLEASE VERIFY 4 
TOTAL 
CONTAINERS 

li 

CUSTODY INITIAUDATE CUSTODY INITIAUDATE 

GENERAL INITIAUDATE METALS INITIAUDATE- VOLATILES INITIAUDATE EXTRACTION INITIAL/DATE 
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6.0 ANALYTICAL PROCEDURES AND INSTRUMENTATION 

The ultimate responsibility for selection of the analytical method lies with the client or regulatory agencies. 
Whenever possible, laboratory and field analysis of all samples is conducted in accordance with EPA-
approved methodology or guidance. Interpretation of ambiguous or conflicting method requirements is 
accomplished by consulting with regulatory agencies and EPA technical and quality assurance personnel. 
When EPA approved methods do not exist or project data quality objectives require alternative methods 
or modifications of EPA methods (i.e., to achieve lower reporting limits), methods are modified on a 
project-by-project basis with the approval of the client or regulatory agency. 

For Gas Chromatographic (GC) methods, which have long lists of targets, have peaks that co-elufe, or are 
subject to matrix interferences (e.g.. Methods 8021, 604/8041), STL recommends the guidance in 
SW846, which states that gas chromatography/mass spectrometry (GC/MS) methods are preferred, 
provided project reporting detection limits are met and costs are not appreciably different. This practice 
will usually result in fewer false positive detects and more accurate and defensible results. 

A detailed SOP has been prepared for each routine analytical method. If multiple versions of a reference 
method exist (e.g.. 6010A, 6G10B, etc.), the SOP will reflect the different requirements of each version or 
an SOP will be prepared for each version. Any modifications to the approved methodology are described 
in the SOP. Copies of the SOP are approved by laboratory management and issued under document 
control. A master copy of each SOP is retained by the laboratory's QA Department and are made 
available to each staff member involved in the procedure. 

When new, routine analytes are added to an established procedure or when a new, routine method is 
developed, data for the analyte or method are generated, reviewed, and documented in accordance with 
SOP AN52: Test Procedures for Method Development and Modification. The main elements of SOP AN52 
are; 

-Preparation or modification of an SOP, if required (SOP AN01) 
-Performance and evaluation of the Initial Demonstration of Capability (SOP CA92) 
-Performance of an MDL Study (SOP CA90) 

6.1 Laboratory Glassware 

6.1.1 Volumetric Glassware 

STL employs appropriate glassware for all preparatory and analytical operations. For critical 
measurements, such as standard preparation. Class A volumetric glassware is used when practical. 
Exceptions include the use of volumetric syringes for volatiles standards preparation and polypropylene 
volumetric flasks for metals standards. 
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6.'l.2 Glassware Cleaning Procedures 

Laboratory glassware washing procedures are adapted from SW-846, 40 CFR Part 136, Standard 
Methods, and EPA 600/4-79-109. The procedures are given in SOP AN60: Glassware Cleaning 
Procedures and are summarized as follows: 

Extractable Organics 
Precleaned, certified, disposable glassware is routinely utilized for extraction and extract storage. If non-
disposable vessels are used, the glassware is washed with hot water and a non-phosphate detergent. 
The glassware is scrubbed vigorously with a brush to remove all artifacts and rinsed three (3) times with 
tap water. The glassware is allowed to air dry whenever possible and stored inverted or with cap openings 
coi/ered with aluminum foil or glass stoppers to exclude dust and other contaminants. 

Volatile Organics 
Precleaned, certified disposable glassware is routinely utilized. If non-disposable vessels are used, the 
glassware is washed with tap water and non-phosphate detergent, rinsed thoroughly with organic free 
Wcter, and oven dried at 110*C-120"'C for at least two hours. Class A volumetric glassware is air-dried. 
Caps and septa are washed in the same manner, but caps are air-dried. Highly contaminated glassware 
is allowed to soak in Nochromix solution ovemight, then washed as above. 

General Chemistry and Microbiology 
Precleaned, certified disposable glassware is routinely utilized for the sample preparation. If non-
disposable vessels are used, the glassware is washed witii hot tap water and non-phosphate detergent, 
rin:5ed thoroughly with tap and deionized water, air dried, and stored inverted or with cap openings 
covered with foil. Tubes for TKN and total phosphorus sample digestions are washed with hot water and 
phosphate free detergent, and rinsed with tap water, Nochromix, and deionized water. 

Ba:eriological laboratory glassware and collection bottles are autoclaved as described in analytical 
procedures or purchased preslerlized (disposable). 

Metals 

Precleaned, certified disposable glassware is routinely utilized for digestion and digestate storage. If non-
disposable vessels are used, the glassware, plastic, and Teflon items are washed in hot tap water and 
phosphate-free detergent. They are then rinsed with tap water, 1:1 nitric acid, lap water, and deionized 
waier. For highly contaminated samples, it is recommended that Teflon beakers used for sample 
digestion are further decontaminated by adding 20mL nitric acid and 12mL hydrochloric acid, covered with 
a watch glass, and digested on a hot plate for two hours. Following this treatment, they are rinsed with 
10% nitric acid and deionized water and allowed to air dry. 

6.2 Standard and Reagent Receipt and Traceability 

Standards are purchased from commercial sources in stock solutions or mixes designed for the specific 
methods or as neat analytes. Certificates of analysis are shipped with each standard material by the 
vendor. When possible, standards are certified to meet or exceed the criteria established by the US EPA 
or eire traceable to NIST standards. 

Standard traceability logbooks are maintained by all sections of the laboratory to track tiie receipt, 
prCiDaration, and disposition of all standard materials. A lot number is assigned to each standard material 
and the lot number is documented in the standard traceability logbook along with date of preparation, 
initials of analyst, concentration, expiration date (if applicable), and solvent (if applicable). If required, a 
standard oreparation narrative is also provided in this logbook to document the preparation steps for each 
stoc:k standard. 
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6.2.1 Standard Sources and Preparation 

STL maintains an inventory of standard materials necessary to calibrate and verify all analytical systems. 
Field instruments requiring calibration standards (conductivity meters and pH meters) use the same 
sources as laboratory instrumentation. Documentation of standard preparation is performed in accordance 
with SOP AN41: Standard Material Traceability. This SOP also provides guidance for extending the 
expiration date of standards. 

6.2.2 Reagent Storage and Documentation 

Reagents are stored with consideration for safety and maximum shelf life. 

All acids, except those poured up in small marked containers for immediate use, are stored in \he original 
containers in acid storage cabinets. 

All bases, except those poured up in small containers for immediate use and those that are standardized 
for specific purposes, are stored in the original containers within designated areas or storage cabinets. 

All flammable solvents, except those poured up for immediate use, are stored in original containers in 
approved vented flammable storage cabinets which are located indoors. 

Dry reagents are stored in designated cabinets in cool, dry areas. Reactive chemicals, cyanides, and 
sulfides are labeled and isolated from other chemicals. 

All acids used for metal sample digestions and solvents used for semivolatile sample extraction are tested 
prior to initial use. Specific acceptable chemical lots are resen/ed and stored by the vendor(s) and are 
requisitioned as needed by the laboratory. Lot numbers used for digestion or extraction are recorded in 
bound notebooks in the appropriate departments. 

Reagent blanks are analyzed with each sample batch for all metiiods, validating the purity of ail reagents. 
All reagent containers are dated when received and dated and initialed when opened (except high use 
items consumed in less than one week). Documentation is maintained to provide traceability of the 
reagents used with the analysis of any tiatch to specific reagent lot numbers in accordance with SOP 
AN44: Reagent Traceability. 

6.2.3 Waste Disposal 

STL Savannah operates as a small quantity generator of hazardous waste. All waste disposal is carried 
out in accordance with SOP CA70: Waste Management. This document includes procedures for 
identification, storage, personnel training, tracking forms, report forms, safety, as well as details of the 
disposal. 

6.3 instrument Calibration Procedures 

STL Savannah's laboratories are equipped with state-of-the-art instrumentation to provide quality 
analytical data to clients. A list of the major instrumentation maintained by STL Savannah is found in 
Table 7.1. This list may change periodically. A current instrument list is available upon request. 

The calibration procedures for various analytical methods are summarized below. CLP protocols are 
followed as written in the statement of work (SOW). 
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6 . : M Metals 

Metals are analyzed by the following protocols: 200-series are primarily for drinking water and for NPDES 
compliaice, 6000 and 7000-series are primarily for RCRA testing, and CLP protocols are primarily for 
hszardous waste site monitoring. It should be noted that EPA has promulgated two versions of EPA 
mijthod 200.7: one for drinking water and the otiier for NPDES compliance testing. 

6.:).1.1 ICP (Inductively Coupled Plasma - Atomic Emission) 

The inductively coupled plasma atomic emission spectrophotometer is standardized daily with a single 
concentration standard solution containing the metals of interest and h calibration blank. Multi-point 
calibrations with a minimum of three standards encompassing the concentration range of interest are 
analyzed annually and are on file for each ICP. The calibration curve demonstrates tiie linearity of each 
metal over the standardization range. Continuing calibration verification (CCV) standards are analyzed 
after evsry 10 samples and at the end of the sequence and must meet the acceptance criteria. A 
calibration blank (ICB or CCB) is analyzed immediately after the verification standards and must meet the 
acceptance criteria. 

Afler the instrument is standardized, the following calibration verification checks are performed: 
Calibration Check 

^e-analysis of Standards 
Iritial Calibration 
Verification (ICV) 
Iritial Calibration Blank(ICB) 
RL Standard 

Interference Check 
Solutions A and AB 
Continuing Calibration 
Verification (CCV) 
Continuing Calibration 
Blank (CCB) 

All samp e results must be brae 

6010 

+1-5% of true value 
+/-10% of ti-ue value 

<RL (<MDL) 
Detected; +/-50% of 

tirue value 
+/-20% of tme value 

+/-10% of true value 

<RL (<MDL) 

:keted by acceptable call 

200.7 (NPDES) 

+1-5% of true value 
+/-5% of true value 

<RL(<MDL) 
Detected; +/-50% of 

true value 
+/-20% of tme value 

+/-5% of tme value 

<RL (<MDL) 

Dration standards. 

200.7 (Drinking 
Water) 

+1-5% of true value 
+1-5% of true value 

<RL(<MDL) 
Detected; +/-50% of 

true value 
+/-20% of true value 

+M0% of true value 

<RL (<MDL) 
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6.3.1.2 AA (Atomic absorption) 

Atomic absorption spectrophotometers are calibrated daily with the specified number of calibration 
standards, including a calibration blank. The correlation coefficient of the regression curve must be greater 
than or equal to 0.995. An initial calibration verification (ICV) standard is analyzed immediately upon 
calibration and must meet acceptance criteria. Continuing calibration verification (CCV) standards are 
analyzed after every 10 samples and at the end of the sequence and must meet the acceptance criteria. 
A calibration blank (ICB or CCB) is analyzed immediately after the verification standards and must meet 
the acceptance criteria. 

GFAA (Graphite furnace atomic absorption) 
Calibration Check 
Minimum number of 
calibration points 
Initial Calibration Verification 
(ICV) 
Initial Calibration Blank(iCB) 
Continuing Calibrati'on 
Verification (CCV) 
Continuing Calibration Blank 
(CCB) 

7000-series 
4 

+/-10%of true value 

<RL (<MDL) 
+/-207o of true value 

<RL (<MDL) 

200-series 
4 

+/-10% of true value 

<RL (<MDL) 
+/-10% of true value 

<RL (<MDL) 

200.9 
4 

+1-5% of true value 

<RL (<MDL) 
+/-10% of true value 

<RL (<MDL) 

All sample results must be bracketed by acceptable calibration standards. 

CVAA (Cold vapor atomic absorption-Mercury) 
Calibration Check 
Minimum number of 
calibration points 
Initial Calibration Verification 
(ICV) 
Initial Calibration Blank(ICB) 
Continuing Calibration 
Verification (CCV) 
Continuing Calibration Blank 
(CCB) 

7000-series 
6 

+/-10% of tme value 

<RL (<MDL) 
. +/-20% of true value 

<RL (<MDL) 

200-series 
4 

+1-5% of true value 

<RL (<MDL) 
+/-10%of tme value 

<RL (<MDL) 

All sample results must be bracketed by acceptable calibration standards. 
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6.3.1.3 ICP-MS (Inductively Coupled Plasma-Mass Spectrometry) 

The inductively coupled plasma mass spectrometer is calibrated with a minimum of three standards and a 
cal braticn blank. Continuing calibration verification (CCV) standards are analyzed after every 10 samples 
and at the end of the sequence and must meet the acceptance criteria. A calibration blank (ICB or CCB) 
is smalyzed immediately after the verification standards and must meet the acceptance criteria. 

Calibration Check 
Mass Calibration 
Verification 

-Resolution Check 
Voritication 
Initial Calibration Criterion 
Initial Calibration 
Verification (ICV) 
Initial Calibration Blank(ICB) 
RL Standard 
Linear range standard 
In.erference Check 
Solutions A and AB 
Continuing Calibration 
Verificanon (CCV) 
Continuing Calibration 
Blank (CCB) 

6020 
+/-0.1amu 

<0.9amu full width at 10% peak 
height 

Correlation Coefficient >=0.995 
+/-10% of tme value 

<RL (<MDL) 
Detected; +/-50% of true value 

+/-10% of true value 
+/-20% of true value 

(advisory limits) 
+/-10% of true value 

<RL (<MDL) 

200.8 
+/-0.1amu 

Approximately 0.75amu at 5% 
peak height 

Correlation Coefficient >=0.995 
+/-10% of tme value 

<RL (<MDL) 
Detected; +/-50% of tme value 

+/-10% of true value 
+/-2Q% of tine value 

(not required) 
+/-10%of true value 

<RL (<MDL) 

All isample results must be bracketed by acceptable calibration standards. 

6.3.2 General Chemistry 

6.3.2.1 Autoanalyzer 

The iautoanalyzer is calibrated with a minimum of five calibration standards at least every six months 
(some procedures/instruments may require daily calibration). The correlation coefficient of the curve must 
be greater Uian or equal to 0.995 using a regression fiL Calibration verification standards are analyzed 
immediately following the calibration standards (initial or continuing), after every 10 samples, and at the 
end of each mn. Sample analyses must be bracketed by calibration verification standards that meet 
control criteria. The calibration curve is verified each day that analyses are performed by the analysis of a 
midooint standard. 

6.3.Z.2 Ion Chromatography (IC) 

Initial calibration is performed upon instrument startup and whenever the continuing calibration verification 
stardard fails the acceptance criteria. A calibration curve is prepared for all target analytes with the lowest 
star.dard concentration at or below the reporting limit and the remaining standards defining the working 
ranc|6 of the detector. Either linear regression or quadratic curve fitting is used, depending on the analyte. 
The rsgression correlation coefficient must be greater than or equal to 0.99 for any analyte to be used for 
quantitation. Calibration verification standards are analyzed immediately upon calibration, after every 10 
sanriples, and at the end of each run. Sample analyses must be bracketed by calibration verification 
stardards that meet the acceptance criteria. 
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6.3.2.3 Ultraviolet-Visible (UV-VIS) Spectrophotometer 

The spectrophotometer is calibrated witii a minimum of five standards at least every six months (some 
procedures/instruments may require daily calibration). The correlation coefficient of the curve must be 
greater than or equal to 0.995 using a regression fit. Independent calibration verification standards are 
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples, and 
at the end of each run. Data must be bracketed by calibration verification standards that meet control 
criteria. The calibration curve is verified each day that analyses are performed by the analysis of a 
standard at the midpoint of the calibration curve and by the analysis of a standard at the reporting limit of 
the target analyte(s). The standard at the midpoint must be ±10% of the true value of the standard and 
the standard at the reporting limit must be detected. 

6.3.2.4 Infrared (IR) Spectrophotometer 

The infrared spectrophotometer is calibrated with a minimum of five standards at least every six months 
(some procedures/instruments may require daily calibration). The correlation coefficient of the curve must 
be greater than or equal to 0.995 using a regression fit. Independent calibration verification standards are 
analyzed immediately following the calibration standards (initial or continuing), after every 10 samples, and 
at the end of each run. Data must be bracketed by calibration verification standards that meet control 
criteria. The calibration curve is verified each day that analyses are perfomned by the analysis of a 
standard at the midpoint of the calibration curve and by the analysis of a standard at the reporting limit of 
the target analyte(s). The standard at the midpoint must be ±10% of the true value of tiie standard, and 
the standard at the reporting limit must be detected. 

6.3.2.5 Turbidimeter 

Initial calibration is performed upon instrument startup and whenever the continuing calibration verification 
standard fails the acceptance criteria. Gelex solid standards are calibrated against formazin standards 
initially and then quarteriy. The instrument is calibrated daily with one Gelex standard for each range of 
interest. A mid-range calibration verification standard is analyzed for every 10 samples and must meet 
control criteria in order for bracketed data to be acceptable. 

6.3.2.6 Conductivity Meter 

The cell constant of each meter is determined annually, at a minimum, by the analysis of five KCI 
standards. To verify the cell constant, a verification standard is analyzed at tiie beginning of each working 
day, using a KCI standard in the expected range of the samples. For meters not having automatic 
temperature compensation, all samples are analyzed at 25 C + 2 C. 

6.3.2.7 pH Meter 

The pH meter is calibrated daily with two standard buffers at pH 7.0 and either 4.0 or 10.0, and checked 
with a third buffer at 10.0 or 4.0, which must indicate + 0.10 pH units of its given value. A calibration 
verification standard is analyzed immediately upon calibration and after every 10 samples. Acceptable 
calibration verification standards must bracket the sample analyses. Manual or automatic temperature 
compensation is performed, depending on the meter. Additional checks of the pH meter must be 
performed with buffers other than 4 or 10 if samples are outside the pH range of 4-10, 

6.3.2.8 Total Organic Carbon (TOC) 

The instrument is calibrated according to the manufacturer's recommendations, with a minimum of a 
single point calibration daily. A calibration verification standard is analyzed immediately upon calibration, 
after 10 samples, and at the end of each run. Sample analyses must be bracketed by acceptable 
calibration verification standards. 
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6.3.2.9 Ion Selective Electrode (ISE) 

Ion selective electi-odes are calibrated daily with a minimum of five standards. The calibration curve is 
establishEd by linear regression applied to tiie log of the standard concentrations versus potential and 
must result in a correlation coefficient greater than or equal to 0.995. Calibration verification standards are 
anjil^zed immediately upon calibration, after every 10 samples, and at the end of each run. Data must be 
bracketed by calibration standards that meet control criteria to be acceptable. 

6.3.2.10 Total Organic Halogens (TOX) /Absorbable Organic Halides (AOX) 

Allhcugh the TOX/AOX instmment provides an "absolute" measurement of halogen, a six-point calibration 
cuTVi'. (five point and a calibration blank) is analyzed to confimn the accuracy of ttie instmment readout. 
The coefficient of variation (percent relative deviation) must be less than or equal to 20% to confirm the 
validity of the calibration cun/e. The TOX/AOX calibration is verified by periodic analysis of a precision and 
recoN'ery (PAR) standard, a mid-level calibration check standard. 

6.3.2.11 Bomb Calorimeter 

The isnergy equivalent of the bomb calorimeter is determined quarterly by bombing six standard benzoic 
acid tablets. A control standard is analyzed in duplicate for every batch of samples, and must meet 
conti'ol criteria in order for data to be acceptable. 

6.3 2.12 Dissolved Oxygen (DO) Meter 

DO meters are calibrated prior to use either by Winkler titration or the air calibration technique. 

6.3 2.13 Temperature 

Lato-atoiy and field tiiemnometers are calibrated annually by comparison with a NIST-certified 
thermometer. Digital themnometers are calibrated quarterly. Field meters with automated temperature 
compensation are checked before use with a calibrated thermometer. 

6.3.3 Gas Chromatography (GC) 

6.3.3 1 Volatiles by GC (VG) 

Volatle organic compounds (VOC) are analyzed by the following protocols: 600-series are primarily for 
NPDI:S compliance; and 8000-series are primarily for RCRA testing. These analyses are generally 
perib'med using internal standard calibration and quantitation; therefore relative retention time, as defined 
in tho respective SOPs, will be used to determine the identification of the target compounds and 
bracketing by CCV will not be required unless specified in the method or QAPP. If extemal standard 
calibration is used, the absolute retention time window is calculated as three times the standard deviation 
obtained from a 72-hour sequence or default windows of 0.05 to 0.10 minutes are used for compounds 
where the calculated window is too restrictive or zero. Bracketing by CCV will be required for external 
standard calibrations if specified in the method, SOP, or QAPP. 

Initi;al calibration (ICAL) is performed upon instmment startup and whenever the continuing calibration 
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds 
with t ie lowest standard concentration at or below the reporting limit and the remaining standards defining 
the working range of the detector. After the initial calibration standards are injected, a calibration curve is 
const'ucted using either intemal standard or external standard methodology. The analyst inspects the 
cuH'es before proceeding with sample analysis. The correlation coefficient or coefficient of determination 
of tnf! calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a 
calibration curve is quantitation from an average response factor. If the %RSD is less than or equal to the 
accef tanc;e criteria, the average response factor can be used for quantitation. 

A mic point calibration verification standard (CCV) must be analyzed periodically as a check on the validity 
of tfie initial calibration. If the percent difference or percent drift is within the acceptance criteria, the curve 
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is acceptable for quantitation of samples. 

The analysis of acidified samples causes acidification of the purge and ti"ap instrument gas lines that 
results in loss of response for 2-chloroethyl vinyl ether. 2-Chloroethyl vinyl ether is also completely 
degraded by the acid (HCI) added to samples at the time of collection. No corrective action will be taken 
when 2-CEVE fails initial or continuing calibration criteria except when the compound is not detected in the 
calibration or calibration verification standards or the samples for the analysis of 2-CEVE are not 
preserved with acid. 

Calibration Check 
Initial calibration 
-minimum calibration 
standards 
%RSD criteria (1) 

CCV criteria 
(%difference or 
%drift) 

1 Frequency of CCV 

600-series 
3 

<=10% 

Within Q-table values 

Daily 

8000-series 1 
5 

<=20% 
(with exceptions noted 

below) 
-^/-15% 

(with exceptions noted 
below) 

Every 12 hours 

8000-series ICAL grand mean exception: 
If one or more compounds exceed the %RSD criteria, the average response factors can be used for 
quantitation if Uie average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or 
equal to 20% and no single compound exceeds 3X the initial calibration criteria. 

8000-series CCV grand mean exception; 
If one or more compounds exceed the %drift or %difference criteria, the average response factor from the 
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the 
compounds (the grand mean) in the CCV is less than or equal to 15% and no single compound exceeds 
3X the continuing calibration criteria. 

Extemal Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If 
the CCV standard analyzed after the samples fails to meet the acceptance criteria and the response of the 
mid point standard is above the criteria (that is the response of the analytical system has increased), 
samples which have no target compounds detected above the RL may be reported as <RL, since the 
compounds would have been detected if present. (SW-846 Method 8000B). 

6.3.3.2 Semivolatlles by GC (SG) 

Semivolatile organic compounds (SVOC) are analyzed by the following protocols: 500-series are primarily 
for drinking water; 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA 
testing; and the CLP protocols are used for hazardous waste site monitoring. If internal standard 
calibration is used; relative retention time, as defined in the respective SOPs, will be used to determine the 
identification of the target compounds and bracketing by CCV will not be required unless specified in the 
method or QAPP. If external standard calibration is used, the absolute retention time window is calculated 
as three times the standard deviation obtained from a 72-hour sequence, or default windows of 0.05 to 
0.10 minutes are used for compounds where the calculated window is too restrictive or zero. Bracketing 
by CCV will be required for external standard calibrations if specified in the method, SOP, or QAPP. 

Initial calibration (ICAL) is performed upon instrument startup and whenever the continuing calibration 
verification standard fails the acceptance criteria. A calibration curve is prepared for all target compounds 
with the lowest standard concentration at or below the reporting limit and the remaining standards defining 
the working range of the detector. After the initial calibration standards are injected, a calibration curve is 
constructed using either internal standard or external standard methodology. The analyst inspects the 
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination 
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a 
calibration cun/e is quantitation from an average response factor. If the %RSD is less than or equal to the. 
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acce ptance criteria, the average response factor can be used for quantitation. 
A midpoint calibration verification standard (CCV) mus} be analyzed periodically as a check on the validity 
of :he initial calibration. If the percent difference or percent drift is within the acceptance criteria, the curve 
is accep"able for quantitation of samples. 

Cali 
Initic 
-mm 
Stan: 

%RS 

CC\j 
(%di 
%c:ri 
Fresq 
(1 ) / 
sam 
( 2 ) / 
curvi 

oration Check 
1 ca ibration 
mum calibration 
lards 

;D cr\ter\a(2) 

criteria 
fference or 
ft) 
uency of CCV 

500-series 
3 (as the calibration 

range is extended, tiie 
number of points must 

beincreased)(1) 
<=20% 

+/- 20% 

Every 12 hours 

600-series 
3 

<=10% 

+/-15% 

Daily 

8000-series 
5 

<=20% 
(with exceptions noted 

below) 
+/-15% 

(with exceptions noted 
below) 

Every 12 hours 
n̂ alternate single point calibration can be performed if the standard response is within 20% of the 

Die response. 
Jternatively, a regression curve may be constmcted. If the correlation coefficient of the regression 
2 is greater than or equal to 0.99, tiie cun/e may be used for quanti"talion of samples. 

800C-series ICAL grand mean exception: 
If one or more compounds exceed the %RSD criteria, the average response factors can be used for 
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or 
equal to 20% and no single compound exceeds 3X tine initial calibration criteria. 

80()C-series CCAL grand mean exception: 
If one or more compounds exceed the %drift or %difference criteria, the average response factor from the 
initia calibration can be used for quantitation if the average %drift or %difference of ALL of the 
com(50unds (the grand mean) in the CCV is less than or equal to 15% and no single compound exceeds 
3X ttie initial calibration criteria. 

External Standard CCV: Samples analyzed by external standard calibration require bracketing by CCV. If 
the C;CV standard analyzed after the samples fails to meet the acceptance criteria and the response of the 
miO point standard is above the criteria (that is the response of the analytical system has increased), 
samples which have no target compounds detected above the RL may be reported as <RL, since the 
compounds would have been detected if present. (SW-846 Method 8000B). 

6.3 4 Gas Chromatography/Mass Spectrometry (GC/MS) 

6.3 4.1 Volatiles by GC/MS (VM) 

Volatile organic compounds (VOC) are analyzed by the following protocols: 500-series are primarily for 
drirk ng water; 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA 
testing; and the CLP protocols are used for hazard waste site monitoring. 

Hardware} tuning is performed on each GC/MS prior to calibrati'on as specified in tiie applicable EPA 
mehods. Ion abundance acceptance criteria for VOC tuning with BFB are given below. Mass calibration 
is peiformed as an integral part of tiJning. 

The tune check and calibration check must be performed in the following intervals: 

624 - Daily 
8260/CLP - every 12 hours 

524.2 - every 8 hours 
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VOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION 
BROMOFLUOROBENZENE (BFB) 

Ion Abundance Cr 

(Ti'e 

50 

75 

; 95 

96 

173 

174 

175 

176 

177 

524.2 

15-40% of mass 
95 

30-80% of mass 
95 

Base peak, 100% 
relative 

abundance 

5-9% of mass 95 

< 2% of mass 
174 

> 50% of mass 
95 

5-9% of mass 
174 

> 95% but < 
101% of mass 

174 

5-9% of mass 
176 

624 

15-40% of mass 
95 

30-60% of mass 
95 

Base peak, 100% 
relative 

abundance 

5-9% of mass 95 

<2%of mass 174 

> 50% of mass 
95 

5-9% of mass 
174 

> 95% but < 
101% of mass 

174 

5-9% of mass 
176 

teria 1 

8260/OLMO4.0(1) 

8.0-40.0% of mass 95 

30.0-66.0% of mass 95 

Base peak, 100% 
relative abundance 

5.0-9.0% of mass 95 

< 2.0% of mass 174 

60-120% of mass 95 

4.0-9.0% of mass 174 

93.0-101.0% of mass 
174 

5.0-9.0% of mass 176 

(1) *8260 criteria taken from CLP OLMO4.0 (January 1998) 
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Initicil Ccilibration (ICAL) is performed upon instmment startup and whenever tine continuing calibration 
verification standard tails tiie acceptance criteria. A calibration curve is prepared for all target compounds 
with the lowest standard concentration at or below the reporting limit and the remaining standards defining 
the working range of the detector. 

Afle • the initial calibration standards are injected, a calibration curve is consti"ucted using internal standard 
meitiiodology. The analyst inspects the curves before proceeding with sample analysis. The correlation 
coaf ficieni or coefficient of determination of the calibration curve must be greater than or equal to 0.99. An 
altarnative to quantitation from a calibration curve is quantitation from an average response factor. If the 
%F?SD of the calibration curve is less than or equal to the acceptance criteria, the average response factor 
can oe Lsed for quantitation. 

A m dpoint calibration verification standard (CCV) must be analyzed at the required interval as a check on 
the; /alidity of tiie initial calibration. If the percent difference or percent drift is within the acceptance 
crile -la, the curve is acceptable for quantitation of samples. 

The analysis of acidified samples causes acidification of the purge and trap instrument gas lines that 
resuts in loss of response for 2-chloroethyl vinyl ether. 2-Chloroethyl vinyl ether is also completely 
degraded by the acid (HCI) added to samples at the time of collection. No corrective action will be taken 
when 2-CEVE fails initial or continuing calibration criteria except when the compound is not detected in the 
initial ca.iibration or calibration verification standards or the samples for the analysis of 2-CEVE are not 
presarved with acid. 

% w» 

Volatiles I 

Method 

624 

18260 

524.2 

Initial Calibration Checl< 
Criteria 

All targets <= 35% RSD, or 
altematively, construct 
calibration curve 

CCC <= 30% RSD 

Continuing Calibration Check 
Criteria 

QC Check Sample (20 pg/L) meets 
limits specified in method -Table 5, 
Range for Q 

CCC <= 20% difference or drift from 
initial calibration 

spec (minimum RF) 
Chloromethane 0.10 
1,1-Dichloroetiiane 0.10 
Bromofomi >0.10 
Chlorobenzene 0.30 
1,1,2,2-TetrachloroeOiane 0.30 (0.10 for 25-mL purge) (1) | 

All targets <= 20% RSD, or 
alternatively, generate linear, 
2"" or 3rd order calibration 
curve 

All targets <= 30% difference from 
initial calibration, or alternatively, 
using analyst judgment, ail targets 
must fall on the initial calibration 
curve 1 

(1) Tie purging efficiency of 1,1,2,2-tetrachloroethane relative to the intemal standard is such that the 
spec criteria cannot be met consistently for a 25mL purge. The response factor is generally in the 0.1 to 
0.3 rjinge. The alternate criteria is adopted from tiie EPA CLP Low Level Statement of Work, a protocol 
Sim IE r in scope and application to SW-B46 Method 8260. 
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SW-846 Method 8260: After the CCC and SPCC are evaluated, all target compounds are evaluated for 
linearity. If the %RSD is less than or equal to 15%, the average response factor can be used for 
quantitation. If the %RSD exceeds 15%, a regression curve (linear, quadratic, etc.) may be used for 
quantitation if the correlation coefficient or coefficient of determination is greater than 0.99. 

8000-series ICAL grand mean exception: 
If one or more compounds exceed the %RSD criteria, the average response factors can be used for 
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or 
equal to 15%. 

6.3.4.2 Semivolatile GC/MS (SM) 

Semivolatile organic compounds (SVOC) are analyzed by the following protocols: 500-series are primarily 
for drinking water; 600-series are primarily for NPDES compliance; 8000-series are primarily for RCRA 
testing; and the CLP protocols are followed for pesticides for hazardous waste site monitoring. 

Hardware tuning is performed on each GC/MS prior to calibration as specified in the applicable EPA 
methods. Ion abundance acceptance criteria for SVOC tuning with DFTPP are given below. Mass 
calibration is performed as an integral part of tuning. The tune check and calibration check must be 
performed in the following intervals: 

625 - Daily 
8270/CLP - every 12 hours 

525.2 - every 8 hours 
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SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS CALIBRATION (DFTPP) | 

1 m/e 

51 

68 

69 

70 

127 

197 

198 

1 199 

1 '̂'̂  
1 365 

1 441 

442 

443 

1 

ion Abundance Criteria | 

525.2 

10-80% of mass 
442 

Less than 2% cf 
mass 69 

(reference only) 

Less than 2% of 
mass 69 

10-80% of mass 
198 

Less than 2% of 
mass 198 

Greater than 50% 
of mass 442 

5-9% of mass 198 

10-60% of mass 
442 

Greater than 1% 
of mass 442 

0-100% of mass 
443 

Base peak, 100% 
relative 

abundance 

15-24% of mass 
442 

625 

30-60% of mass 
198 

Less than 2% of 
mass 69 

(reference only) 

Less than 2% of 
mass 69 

40-60% of mass 
198 

Less than 1% of 
mass 198 

Base peak, 100% 
relative 

abundance 

5-9% of mass 198 

10-30% of mass 
198 

Greater than 1% 
of mass 198 

Present but less 
than mass 443 

>40%ofmass198 

17-23% of mass 
442 

8270/OLMO4.0 
(1> 

30-80% of mass j 
198 

Less than 2.0% of 
mass 69 

Present 

Less than 2.0% of 
mass 69 

25-75% of mass 
198 

Less than 1% of 
mass 198 

Base peak, 100% 
relative 

abundance 

5.0-9.0% of mass 
198 

10-30% of mass 
198 

Greater than 
0.75% of mass 

198 

Present but less 
than mass 443 

40-110% of mass 
198 

15.0-24.0% of 
mass 442 

(1) *e270 criteria taken from CLP OLMO4.0 (January 1998) 

Init a. calibration is performed upon instrument startup and whenever the continuing calibration verification 
standard fails tiie acceptance criteria. A calibration curve is prepared for all target compounds with the 
lowest standard concentration at or below the reporting limit and the remaining standards defining the 
work ng range of the detector. 

After the initial calibration standards are injected, a calibration curve is constructed using either internal 
standard or external standard methodology. The analyst inspects the curves before proceeding with 
sample analysis. The correlation coefficient or coefficient of determination of the calibration curve must be 
greaer than or equal to 0.99. An alternative to quantitation from a calibration curve is quantitation from an 
av€!r;age response factor. If tiie %RSD of the calibration curve is less than or equal to the acceptance 
critsiia, the average response factor can be used for quantitation. 

A rnilpoint calibration verification standard must be analyzed daily as a check on tine validity of the initial 
calibation. If the percent difference or percent drift is within the acceptance criteria, the cun/e is 
acceDtable for quantitation of samples. 
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Semlvolatiles - GC/MS || 

Method 

625 

8270 

525 

Initial Calibration 
Check Criteria 

All targets <= 35% RSD, or alternatively, 
construct calibration curve 

CCC <= 30% RSD 
SPCC >= 0.050 

All targets <= 30% RSD, or alternatively, 
generate linear, 2nd order, or 3rd order 
calibration curve. 

Continuing Calibration Check 
^_ Criteria 

All targets <=20% difference from 
initial calibration 

CCC <= 20% difference from 
initial calibration 
SPCC >= 0.050 

All targets <= 30% difference from 
initial calibration, or alternatively, 
using analyst judgment, all 
analytes must fall on the initial 
calibration cup/e | 

SW-846 Method 8270: After the CCC and SPCC are evaluated, all target compounds are evaluated for 
linearity. If the %RSD is less than or equal to 15%, the average response factor can be used for 
quantitation. If the %RSD exceeds 15%, the "grand mean" exception can be applied to the ICAL. 
Alternatively, a regression curve (linear, quadratic, etc.) may be used for quantitation if the correlation 
coefficient or coefficient of determination is greater than 0.99. 

8000-series ICAL grand mean exception: 
If one or more compounds exceed the %RSD criteria, the average response factors can be used for 
quantitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAd. is less than or 
equal to 15% and no single compound exceeds 3X the initial calibration criteria. 

6.3.5 High Performance Liquid Chromatography (LC) 

Semivolatile organic compounds (SVOC) are analyzed by three protocols: 500-series are primarily for 
drinking water; 600-series are primarily for NPDES compliance; and 8000-series are primarily for RCRA 
testing. If internal standard calibration is used; relative retention time, as defined in the respective SOPs, 
will be used to determine the identification of the target compounds and bracketing by CCV will not be 
required unless specified in the method or QAPP. If external standard calibration is used, the absolute 
retention time window is calculated as three times the standard deviation obtained from a 72-hour 
sequence or default windows of 0.1 to 0.5 minutes are used for compounds where the calculated window 
is too restrictive or zero. Bracketing by CCV will be required for external standard calibrations if specified 
in the method, SOP, or QAPP. 

Initial calibration is performed upon instrument startup and whenever the continuing calibration verification 
standard fails the acceptance criteria. A calibration cun/e is prepared for all target compounds with the 
lowest standard concentration at or below the reporting limit and the remaining standards defining the 
working range of the detector. After the initial calibration standards are injected, a calibration curve is 
constmcted using either internal standard or external standard methodology. The analyst inspects the 
curves before proceeding with sample analysis. The correlation coefficient or coefficient of determination 
of the calibration curve must be greater than or equal to 0.99. An alternative to quantitation from a 
calibration curve is quantitation from an average response factor. If the %RSD of the calibration curve is 
less than or equal to the acceptance criteria, the average response factor can be used for quantitation. A 
midpoint calibration verification standard must be analyzed ciaily as a check on the validity of the initial 
calibration. If the percent difference or percent drift is within the acceptance criteria, the curve is 
acceptable for quantitation of samples. 
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Calibration Check 
Initial calibration 
-mini nun calibration 
standard's 

%FSDcrileria(1) 

CCV criteria 
(%dHference or 
%drilt) 
Frequency of CCV 

500-series 
3 (as the calibration 

range is extended, the 
number of points must 

be increased)(2) 
<=20% 

+/- 20% 

Every 8 hours 

600-series 

<=10% 

+/-10% 

Daily 

8000-series 

<=20% 
(with exceptions noted 

below) 
+/-15% 

(with exceptions noted 
below) 

Every 12 hours 
(1) /vlternatively, a regression curve (linear, quadratic, etc.) may be constructed. If the correlation 
coefficient of the regression curve is greater than or equal to 0.99, the curve may be used for quantitation 
of s;aTiples. 
(2) An alternate single point calibration can be performed if the standard response is within 20%. of the 
sample response. 

80C)0-series ICAL grand mean exception: 
If on(} or more compounds exceed the %RSD criteria, the average response factors can be used for 
qucintitation if the average %RSD of ALL of the compounds (the grand mean) in the ICAL is less than or 
equal to 20% and no single compound exceeds 3X the initial calibration criteria. 

SOOO-series CCAL grand mean exception: 
If one; or more compounds exceed the %drift or %difference criteria, the average response factor from the 
initial calibration can be used for quantitation if the average %drift or %difference of ALL of the 
compounds (the grand mean) in the CCV is less than or equal to 15% and no single compound exceeds 
3X tf e continuing calibration criteria. 

External Standard CCV: Samples analyzed by extemal standard calibration require bracketing by CCV. If 
the C CV standard analyzed after the samples fails to meet the acceptance criteria and the response of the 
mid point standand is above the criteria (ttiat is the response of the analytical system has increased), 
samples which have no target compounds detected above the RL may be reported as <RL, since the 
compourds would have been detected if present (SW-846 Method 8000B). 

6.4 Calibration Documentation 

All CiJlibration records including raw data, response factors, standard concentrations, curves, reduced 
data, and instrument settings or conditions are stored and archived as hard or electronic copy according to 
laborator/ standard operating procedures. Current chromatograms, curves, and results transcribed onto 
form;; are kept at the analysts' workstations and periodically archived into a data storage area. Initial and 
cortiiiuing calibrations are stored by date for ease of location. STL SOP CA83: Analytical Records 
Ma'-nained by STL describes the policies and procedures for tiie archival of raw data and associated QC 
data. 
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6.5 Low Level Calibration Check 

An additional optional continuing calibration check standard at or below tiie RL (usually lowest level 
standard) may be analyzed daily. This check standard is used to demonstrate that the RL can be achieved 
and may also be used in conjunction with the calibration check standard for reporting data. If the mid point 
CCV standard fails acceptance criteria and a standard at the reporting limit (RL) is analyzed within the 
same analytical clock, samples which have no target compounds detected above the RL may be reported 
as <RL, if 

1) all targets in the RL standard are detected at the established retention time 
2) the surrogate recovery, if applicable, is within acceptance limits 
3) the internal standard area(s), if applicable, is within acceptance limits 

6.6 Balance Calibration 

Electronic analytical balances are calibrated daily with internal mechanisms, if available. The calibration of 
the balance must be checked daily by the analysis of two Class S weight that bracket the approximate 
weight of material that is being determined. The balance must be checked weekly by the analysis of the 
weights in Table 6.2 that the lab routinely determines. The daily and weekly calibration checks must be 
documented in a bound logbook kept with the balance in accordance with SOP AN 10: Balance Calibration 
and Use. 

6.7 Thermometer Calibration and Temperature Checks 

Equipment such as refrigerators, ovens, waterbaths, hot plates, and incubators are periodically checked 
with calibrated thermometers. Refrigerators and waterbaths are checked daily and tiie temperatures 
documented in a notebook. The temperahjre of microbiological incubators must be checked and recorded 
twice daily. Sample storage refrigerators should be set to 4 C. Refrigerators must maintain a temperature 
less than 6C and must not freeze aqueous samples. All thermometers are calibrated annually against an 
NIST-certified thermometer. 

6.8 Method Modifications and Clarifications 

6.8.1 Soil Sample Preparations 
In the absence of an approved soil method, water methods are adapted for soil matrices. The following 
soil preparation procedures are applied to parameters in Appendix B. 

Common Anions: 
Fluoride (extractable): Method 340.2/300.0 
Chloride (extractable): Method 9251/325.2/300.0 
Sulfate (extractable): Metiiod 9036/375,4/300.0 
Orthophosphate (extractable): Method 365,1 

Approximately 5 g of sample is weighed out and placed in a screw-cap bottle. One hundred milliliters of 
reagent water is added to the sample, the bottle is capped, placed in a rotating extractor, and rotated for 2 
hours. Upon removal, the sample is allowed to setile, the supernatant decanted, and the leachate is 
analyzed in the same manner as a liquid sample. 

Silica by ICP 
Silica is prepared for analysis by the "shake water" procedure. Approximately 5g of homogenized sample 
is placed in a plastic container and lOOmL of reagent water is added. The sample/water mixture is 
tumbled. The solids and liquid are separated. The leachate is filtered and analyzed for silica by ICP. 
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Oil a i d Grease and Petroleum Hydrocarbons 
HEfJ! (hexane extractable materials-oil and grease) and HEM-SGT (hexane extractable materials-silica gel 
treated-petroleum hydrocarbons) are exti-acted using SW-846 Method 3550, sonication. 

A nricdified method for determining oil and grease and petroleum hydrocarbons by infra red detection (IR) 
is de;5crit)ed in SOP GE150: Oil and Grease and Petroleum Hydrocarbons by IR. This procedure is based 
on tha guidance in SW-846 and EPA Methods 413.2 and 418.1 with reduced sample volume and weights 
and reduced volumes of Freon-113 for extraction. 

Cyanide Amenable to Chlorinatlon in Soils 
If cvcnide amenable to chlorinatlon is requested for a soil sample, the sample is extracted with a sodium 
hydrcxidei solution. A portion of the leachate is distilled and reported as the "extractable" cyanide, and a 
porticn of the leachate is ti"eated with chlorine and distilled. The leaching procedure is required because the 
direcl chlorination of tine sample may solubilize metal cyanides tiiat will not be recovered by the direct 
distillation of tiie soil 

6.8.2 Aqueous Sample Preparations 

Arsei ic in Water by li/lethod 7060 (3020) 
Water samples are prepared using the procedures in Section 7 of Method 3020. Arsenic is then 
deterTiined using the analytical procedures described in Method 7060. 

Selenium in Water by Method 7740 (3020) 
Water samples are prepared using the procedures described in Section 7 of Method 3020. Selenium is 
then jeterrnined using the analytical procedures described in Metiiod 7740. 

6.8.3 Clarifications and Modifications of Referenced Analytical Methods 

Exce 3t for the instances described below, parameters in Appendices A and B have been determined by 
the methods referenced witii no significant modifications to those methods, other than the use of 
additiona standards for parameters not included in the referenced method lists. 

Internal Standards and Bracketing of Calibration Standards (SW-846 Organics Methods) 
If internal standard calibration is used for quantification of target compounds using any organics method 
(vol:3tiles and semivolatlles), bracketing or capping of the sequence (analyzing a CCV at the end of the 
sequence ) with an acceptable CCV standard is not performed unless required by the client or agency 
and docuTiented in a project quality assurance plan or statement of work. 

6.9 Field Instrument Calibration 

Calibiation of field instrumentation (conductivity/salinity meters, pH meters, DO meters, and turbidimeters) 
is performed in the field prior to use, in accordance with the manufacturers and method specifications. All 
calitjration data are documented in a bound field notebook. 
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6.10 Preventive Maintenance 

STL Savannah is equipped with up-to-date computerized instrumentation. In order to gain maximum 
performance and minimize downtime, regular inspection, maintenance, cleaning, and servicing of all 
laboratory and field equipment is performed according to the manufacturers' recommendations. A 
maintenance log is kept for each piece of laboratory and field instrumentation, detailing all maintenance 
performed on the instrument Routine repairs and maintenance are performed and documented by the 
analyst responsible for the particular instrument Non-routine maintenance is signed and dated by tine 
analyst or repair technician. Routine maintenance procedures for laboratory instrumentation are given in 
SOP AN53: Maintenance Procedures for Laboratory Instrumentation. Maintenance contracts are carried for 
most insti'umentation, and close contact is maintained with service personnel to provide optimum instmment 
functioning. 

An extensive spare parts inventory is maintained for routine repairs at the facilities, consisting of GC 
detectors, AA lamps, fuses, printer heads, flow cells, tubing, certain circuit boards and other common 
instrumentation components. Since instrumentation is standardized throughout the laboratory networit, spare 
parts and components can be exchanged among the labs. 

In general, each facility has at least one backup unit for each critical unit In tiie event of instrument failure, 
portions of the sample load may be diverted to duplicate instrumentation wittiin each facility, the analytical 
technique switched to an alternate approved technique (such as manual colorimetric determination as 
opposed to automated colorimeti"ic determination), or samples shipped to anotiier properly certified or 
approved STL location (where identical SOPs, QA procedures and instruments are utilized). When shipping 
samples to anotiner facility, interdivisional chain-of-custody procedures are followed as given in Section 5. 
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Number of 
Units 

1 
6 
6 

11 

8 

3 
3 
2 
1 

3 
4 

2 
2 
2 

2 

1 
1 
3 

Table 6.1 
Major Instrumentation 

Atomic Absorption Furnace/Flame 
GC/MS Semivolatlles with Autosamplers 
GC/MS Volatiles 
4 with Purge and Trap Liquid Autosamplers 
2 with Low Level Soil Archon Purge and Trap Autosamplers 

GC Semlvolatiles 

9 GC Semivolatlles with Autosamplers 

2 GC Semlvolatiles with Autosamplers/EZ Flash 

GC Volatiles 
3 with Purge and Trap Liquid Autosamplers 
1 with Low Level Soil Archon Purge and Trap Autosampler 

1 with Headspace Analyzer 

2 Direct Aqueous Injection (DAI) 

1 Dissolved Gases (TCD/FID) 

HPLC Units with Autosamplers 
Ion Chromatographs 
IR Spectrophotometer 
Mercury Cold Vapor Unit 

Nutrient Autoanalyzer 

Sample Extract Concentrators 

TOC Analyzer 
TOX/AOX Absorption Unit 
TOX/AOX Analyzer 
Trace ICP Units with Autosamplers 
ICP/MS with Autosamplers 
Turbidimeter 
UV-VIS Spectrophotometer 
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TABLE 6.2 
BALANCE CALIBRATION CHECKS 

Analytica 

Class S Weight 

0.01 q 

0.1 q 

0.5 q 

1 q 

10 q 

50 q 

1 Balance 

Tolerance 

± 0.0002 g 

± 0.0002 q 

± 0.0004 q 

± 0.0004 g 

± 0.0005 g 

+ 0.0010 g 

Top-Loading Balance 

Class S Weight 

0.1 Q 

0.5 q 

1 q 

5 q 

10 q 

50 q 

100 q 

300 g 

Tolerance 

± 0.02 q 

± 0.02 q 

± 0.04 g 

± 0.04 g 

+ 0.05 g 

± 0.20 q 

± 0.20 q 

+ 0.50 g 
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7.0 LABORATORY QUALITY ASSURANCE (QA) AND QUALITY CONTROL (QC) 

The <ey to a successful QA/QC program is strict adherence to the program during all phases of the project, 
inc u ding pre-sampling discussions, sample collection, preservation, storage and analysis, and validation and 
repoling of results. Field and laboratory quality control checks described in this manual, meet or exceed all 
routine agency requirements. If project-specific quality assurance plan (QAPP) quality control requirements 
are more stringent than Uie general procedures given in this manual, QAPP requirements are followed. 

Wtien state certification or agency accreditation requirements are non-routine or more stiingent than those 
prcosdures described in this manual, the requirements are identified according to State/Agency Requirement 
Sumnnaries. These documents outiine non-routine analytical quality control practices unique to each program 
and are derived from adminish-ative codes, regulations, or other similar publications. The State/Agency 
Requirennent Summaries are located within each section of the laboratory and are document controlled by 
the '2A Department. /Analysts are notified to use tine program-specific requirements prior to sample 
prepiaration and analysis via status worksheets designated by the Project Manager during project initiation. 
The otate/.fiigency Requirement Summaries are updated when requirements change. 

Field QC checks are described in Section 5 of this manual. 

7.1 Laboratory QC Checks 

STL Savannah employs control samples to assess the validity of the analytical results. Determination of the 
validity cf sample results is based on the acceptance criteria being met by the control samples. The 
acceptance criteria for each type of control sample are defined or referenced in the appropriate SOP. These 
acceatance criteria are based on method requirements or calculated from historical data. 

An analybcal batch is defined as a group of field samples which are processed as a unit. If the number of 
field sanriples in the group is greater tinan 20, each group of 20 samples or less is handled as a separate 
batch. The minimum QC items are a metiiod or reagent blank and a lab control standard. Matrix spikes 
and matrix spike duplicates are prepared and analyzed at tiie frequency defined by the analytical method. 
Clients are requested to provide sufficient sample for matrix spikes and are invoiced for matrix spikes. Matrix 
spike/duplicate analysis will be conducted on replicate samples provided by Uie client In all other cases, 
matrix spikes will be on a batch-specific basis (not client-, project- or sample-specific basis). When possible, 
aliquots for matrix spikes are taken from Uie same container as the field sample. In some cases with liquid 
samples, this is not possible, i.e., semivolatile exti"actables, oil and grease, TPH, etc. 

If QAPP or agency QC requirements are more sti"ingent than the general procedures given below, QAPP or 
agen;y QC requirements are followed. 
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7.1.1 Organics-Volatiles and Semlvolatiles 

Method Blanks: A method blank will be analyzed for each batch of samples. 

Lab Control Standards: A blank spike or lab control standard (LCS) will be processed and analyzed (per 
method requirement) with each batch of samples (except for CLP protocols and other meUnods which do not 
require an LCS). For drinking water samples, analyte spike concentrations will be at or near reporting limits 
as specified for lab-fortified blanks in the 500 series methods. A lab control standard duplicate (LCSD) will be 
prepared and analyzed if sufficient sample is not supplied for the MS/MSD or duplicate. 

Surrogates: Appropriate surrogate(s) will be added to all samples, standards and blanks. 

Matrix Spikes: Matrix spikes will be analyzed at a frequency of 5% of samples. If a method does not specify 
matrix-spiking compounds, the SW-846 or CLP subset matrix spiking compounds will be used. Appropriate 
matrix spikes will be used for other chromatographic methods in which matrix spikes are not defined.. 

Matrix Spike Duplicates/Sample Duplicates: Duplicate samples or matrix spike duplicates will be analyzed 
at a frequency of 5% of samples. In cases where duplicate matrix spikes are used, precision data are 
obtained on only the mahix spiking compounds. 

NOTE: Unless requested by the client, mati-ix spikes are not routinely peri'ormed on TCLP, SPLP, EPTOX., 
or waste dilutions. 

Full List Spikes: For projects that require spiking a laboratory control sample (LCS) or matrix spike 
(MS) with all target compounds, re-extraction and/or re-analysis of the samples in the batch will not be 
performed if: 

1) The recoveries of no more than one (1) compound when 5 to 10 compounds are spiked, two 
(2) compounds when 11 to 20 compounds are spiked, three (3) compounds when 21-30 
compounds are spiked, or five (5) compounds when more than 30 compounds are spiked are 
determined to be outside the control limits, and recoveries for all spiked compounds are positive. 
When <5 compounds are spiked, all compounds should be within contî ol limits. 

2) The recovery of a spike exceeds the upper control limit (UCL) and the compound is 
not detected in any sample in the analytical batch. 

As indicated in Methods 8260 and 8270, the following compounds have erratic recoveries under the 
routine conditions of the preparation and analytical procedures and will not be evaluated for corrective 
action nor included in the count (1) above if included in the LCS or MS: 

VOC: 
Acrolein Carbon disulfide 
2-chloroethyl vinyl ether Pentachloroethane 

SVOC: 
Aniline Kepone 
Benzidine Alpha, alpha-Dimethylphenethylamine 
Benzoic acid Methapyrilene 
Hexachlorocyclopentadiene 4,4-Methylbis(2-chloroaniline) 
Hexachlorophene p-Phenylenediamine 
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The above guidance is used as the default for evaluation of fijll target spikes in organic analyses unless 
otfe- corrective actions are defined in a project-specific quality assurance plan or in an STL Savannah 
prei-projeict plan. 

7.1.2 Inorganics-Metals and General Chemistry 

Calibration Blanks: Calibration blanks are non-digested blanks, which are analyzed at a frequency of 10% 
of lie mples. 

Method Blanks: Method blanks should tie processed and analyzed with each batch of samples of the same 
matrx. 

Lab Control Standards: A blank spike or lab control standard will be processed and analyzed with each 
batch of samples (except for CLP protocols and other methods which do not require an LCS). A lab control 
standard duplicate (LCSD) will be prepared and analyzed if sufficient sample is not supplied for the MS/MSD 
or dL plicate. 

Matrix Spikes: Matrix spikes will be analyzed at a frequency of 5% of samples. 

Matr X Spike Duplicates/Sample Duplicates: Duplicate samples or duplicate matrix spikes will be analyzed 
al £i frequency of 5% of samples. 

NOT E: Unless requested by the client mati-ix spikes are not routinely performed on TCLP, SPLP, EPTOX, or 
wast«; dilutions. 

7.1.3 Microbiology 

Qualiy control checks are routinely performed for all microbiological analyses. 
Iat>gt5ner.3tad deionized vi/ater must he met before it can be used in any testing. 

Sti'ict requirements for the 

PARAMETER(s) 
Residual chlorine 
Total Cd, Cr, Cu, Ni, Pb, Zn 

Conductivity 
He:erotrophic plate count 
Inhibitory residue 
Suitability 

FREQUENCY 
Monthly 
Annually 

Daily 
Monthly 
/Annually 
Annually 

CRITERIA 
<1.0mg/L 

Total metals < I.Omg/L 
Individual metals < 0.05mg/L 

<2.0umho/cm 
< 500 CFU/mL 

Less Uian 15% between groups 
Ratio between 0.8 and 3.0 

OUier laboratory QC practices are utilized to provide accurate microbiological results. Positive and negative 
microbiological controls are run with each new lot of medium. Autoclave tape is used to ensure proper 
sterilization of sample containers, media, etc. Incubators are maintained at 35 ± 0.5 C and water baths at 
44.5 i 0.2 C. Thermometers used for these monitoring purposes are calibrated annually against an NIST-
certific^d tiiermometer OUier equipment, such as the dissecting microscope and colony counter, is 
maintained in clean operating condition at all times. 

Microbiological samples are analyzed In duplicate at a rate of 10% of positive samples. A positive control 
sampl3 is analyzed with each batch of coliform samples. A negative control is analyzed at least monthly. 
Additionally, all drinking water samples positive for total coliform must be confirmed. For environmental 
sampiss, '0% of samples positive for total coliform must be confirmed. A completed test for MPN analysis 
must tie performed on 10% of all confirmed samples or at least quarterly. 
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Blanks are routinely analyzed with microbiologk;al samples. For membrane filter analyses, a sterile dilution 
water blank is run initially, after every 10 samples, and at the end of each analytical ain. For MPN analysis, 
sterile dilution water is added to a lauryl tryptose broth tube for a blank for each analytical run. 

7.2 Routine Methods Used to Assess Precision and Accuracy 

A system for assessing precision and accuracy through tabulation (manual or electronic) is initiated for each 
parameter upon method validation. Control calculations are based on procedures in The Handbook for 
Analytical Quality Control in Water and Wastewater Laboratories (EPA, 1979) and contain both "warning 
limits" (+ 2 standard deviations) control charts and "control limits" (+ 3 standard deviations). Control limits are 
updated periodically for all parameters, with a minimum frequency of every two years. A minimum of ten 
data points is used to update these limits. Formulas used for calculations of precision and accuracy are 
given below. 

Precision 
Relative percent difference is used to express precision beKveen two replicate values. In rouUne analyses, 
the values for most parameters are usually below quantitation limits; therefore, precision data are derived 
from duplicate or matrix spike duplicate results. Precision is used to evaluate matrix bias and is not used for 
method control, except where required in a client quality assurance project plan or agency program. 

The relative percent difference (RPD) is calculated as: 

%RPD = 
v\ 

(v\ 
\ 

- V I 
+ V2\ 

2 J 

®100 

VI , V2 = The two concenti-ations obtained by analyzing the duplicate samples, matrix spike and matrix 
duplicate, or lab control standard and lab control standard duplicate. 

Accuracy 
Accuracy control limits are produced from environmental matrix spike data. Percent recovery (%R) is used 
to express accuracy. The percent recovery (%R) is calculated as below: 

SA 

SPV = Value obtained by analyzing Uie sample with the spike added 
SAV = The background value, value obtained by analyzing the unspiked sample 
SA = Concentration of the spike added to tine sample 



S
i -g- , -»- STL Savannah LQM 

i I Section 7 Revision; 0 
.,^, „ J . J L J Effective Date: 02.03.03 

Page 5 of 12 

7.3 Method Detection Limits and Reporting Limits 

7.:5.l Definitions 

Rtiporting Limit (RL) 
The level to which data is reported for a specific test method and/or sample. The RL is generally the 
lowEiSt standard or the sample equivalent of the lowest standard in the calibration curve. At a minimum, 
the RL must be at or above the MDL and is generally related to the Quantitation Limit (QL). The 
quantitation limit is defined as the minimum amount of a substance that can be quantitatively measured 
with a iipecified degree of confidence and within the accuracy and precision guidelines of a specific 
messuriiment system. The QL can be based on the MDL, and is generally calculated as 3-5 times the 
MIDI., however, there are analytical techniques and methods where this relationship is not applicable. Also 
refeTed to as Practical Quantitation Level (POL), Estimated Quantitation Level (EQL). 

Method Detection Limit (MDL) 
Meitiiod Detection Limit (MDL): the minimum amount of a substance that can be measured with a 
spec;ified degree of confidence that the amount is greater than zero using a specific measurement system. 
The MDL is a statistical estimation at a specified confidence interval of the concentration at which the 
relative uncertainty is +100%. The MDL represents a range where qualitaUve detection occurs using a 
specific method. Quantitative results are not produced in this range. 

7.3.il Laboratory Procedures and Policies 

Mesthod ijetection limits (MDLs) are determined annually in accordance with the procedures are described in 
SOF C/.90; Procedures for the Determination of Method Detection Limits (MDL), which is based on the 
guidance in Appendix B of 40 CFR Part 136. The procedure includes preparing (extraction, digestion, etc.) 
and analyzing seven or more spikes in reagent water or blank matrix at levels 3-5 times the estimated 
dei:e:tion limit The standard deviation of tiie replicate measurements is calculated and tiie MDL is 
coiriDuted by multiplying by the appropriate Student's t value (n-1 degrees of freedom) for the appropriate 
99"/o confidence level (for seven replicates, t = 3.14). 

The MDL calculated by the procedure described above is defined as the minimum concentration of a 
sutistance that can be measured in a clean mafa-ix and reported with a given confidence Uiat Uie analyte 
concentration is greater than zero. STL makes no claim that the MDLs determined by this statistical 
proc'3dure are obtainable in environmental samples. 

Sinc'3 MDLs are based on the analyses of standards in a clean matrix (reagent water, blank soil, etc.), they 
mey not be useful in reporting data for environmental samples; therefore, reporting limits (RL) are typically 
usee for reporting a non-detected parameter. Reporting limits are defined as the lowest level that can be 
reliably achieved within specified limits of precision and accuracy during routine laboratory operating 
coriditions and are determined to be the lowest concentration standard or the sample equivalent of the lowest 
concentration standard in the initial calibration. 

The method detection limits (MDL) and reporting limits (RL) are evaluated and updated periodically, with a 
miriirnum frequency of every two years, by Laboratory and QA management and published in the Laboratory 
Qualty Manual. If the statistically detennined MDL is deemed to low to be qualitatively identified, the MDL 
ma/ 36 elevated. 
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7.4 Non-Conformance and Corrective Action Procedures 

A nonconformance is defined as any occurrence that prevents the lab from delivering data that are compliant 
with the control criteria published or incorporated by reference in an applicable quality assurance plan. The 
non-conformance report (NCR) form (Figure 7.1) is used to document nonconformance conditions and to 
specify the necessary action(s) taken to correct tiie specific problem. The corrective action report (CAR) 
form (Figure 7.2) is used in situati'ons where a recurring problem or breakdown in systems is observed and 
warrants a more Uiorough investigation than a single event NCR. CARs may be initiated from: 

a specified NCR 
an observed trend or frequency of events that waaant corrective action 
audit finding 

STL will abide by all reasonable corrective actions generated from documented findings by agency audits. 

Some situations that develop and require formal documentation may not be appropriate for an NCR or CAR. 
Some of Uiese anomalous situations are detailed on the Anomaly Report (Figure 7.3). 

The status of all NCRs and CARs are tracked in registries located in various departments or centrally located 
in the lab. Summaries of the NCRs and CARs are provided to the Lab Director and management periodically 
so that overall ti^ends in nonconformances and corrective actions can be evaluated. The procedures for 
preparation, tracking and disposition of NCRs, CARs, and Anomaly Reports are given in SOP CA85: 
Nonconformance and Conective Action Procedures. 

Table 7.1 summarizes the checks, the acceptance criteria, and the recommended con-ective action for 
various QC activities. This table and SOP AN02: Analytical Batching provide guidance to Uie analysts to 
evaluate sample and batch QC. 
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FIGURE 7.1 
Nonconformance Report (NCR) 

Initiated by;_ Date initiated: Client: NC.R#; 

ls;:uing depanment/'(division): 

ProjectySDGti: 

Project manager/(division): Method; 

Samp le(s) affected; Batch ID: 
Noni;onfoniance condition: 
Indica e and describe details (if necessary) 

Describe re;ason problem occurred (root cause): 

D Holding time 

D Catastrophic Failure 
D LCS/MS 
a Method blank 

n Calibration 

D Intemal standards 

Q Surrogates 
D Other 

.'kction takc:n (add details if necessary); 

PM in tials/date: TM/DM/PS Initials/date: 

0 Proceed with analysis 

0 Reprep/rcanaly2e 

D Do noi analyse 

0 Case narrative (discuss in Sect. 1̂) 

u No action taken (justify) 

Result of action taken in 2, above (add details if necessary): Q Reprep/reanalysis acceptable 

0 Reprep/reanalysis agrees w/ original 

0 Other 

Case ^'arrative Comments (if necessary) 

Initial&date; 
Close-cut: 
Addiiicnal corective action required to prevent recurrence? D YES • MO 
[f VES, initiate corrective action report (CAR): CAR Initiated It: 

Clostd bv: Date: 
Original to TNI/DM; Copy to PM; Copy to RP (QC level III/IV only) 

IMdLliii 
FAM034;D!1.2C.02;2 STL 
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FIGURE 7.2 
Corrective Action Report (CAR) 

CAR #: Initiated by/date:_ 

Lab Director attn. requested? D Yes D No {if yes, copy LD after completing section 1, below) 

Responsible TM/DM - summarize non-conformance incident and comments: 

State root cause 

Initials: Date; 
CORRECTIVE ACTION 

Assigned To; ^Target completion date:. 
Corrective action has been completed on (date); 
By (initials): 

QA Department Comments 

By (initials): Date; 
Follow-up dates / comments (if no comments, indicate as "none") 

Initial 

2 week 

2 month 

G Add to internal systems checklist? 

FAN035;08.26.02;3 •™*!iaagl g^rriT 
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3ate: Loo #; 

Dept: iiX GE LC 

CLI SG SM VG 

Anomaly: 

ME 

VM 

J Sample riJtrix is different than indicated by log-in. 

FIGURE 7.3 
ANOMALY REPORT 

Sample ID: 

RA 
Analysis; 

A] 

Logged in as Best described as 

Water Water 
Soil Soil 
Oil Oil 

Other 
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Client: 

Reported by: 

Non-aqiieous liquid 
Sludge 
Product 

IJ Sample v/as received with inadequate preservation, and was preserved upon receipt. 

D Sample received in an incompatible sample container. glass plastic other 

ID MS/MSD Tailed \vhile the LCS/LCSD passed criteria, for a drinking water parameter. Method indicates data qualification. 

n Target atiaiyte(.)) detected in drinking water sample. (Describe below) 

• Sample exJiibits gross non-homogeneity. (Describe below) 

D Insufficient sample received for analysis. 

Ill Data qualifier needed. Discuss with DM/LM before reporting. 

] Grand Mem exception was utilized for Initial Calibration (specify compounds). (SW-846 Only) 

a Grand Mej n exception was utilized for Continuing Calibrarion (specify compounds). (SW-846 Only) 

Other 

Custody; * ALWAYS ATTACH A COPY OF COC WITH HIGHLIGHTED DEFICIENCY 

D Sample description discrepancy between COC & Container 

D Sample container breakage 

D Cooler temp >6''C or frozen 

D Custody seals broken 

D Incomplete COC 

D Sample container partially tilled 

Comments: 

Route to: 

Project Vlaizger; 

STL Facilily; 

— 

D Sample received not listed 

Savannah 

— • - ! ! ^ 

on COC 

Mobile 

Client Notified: 
Contact: 
Date; 
Resolution: 

Tampa West 

D Improperly presen 

DYes DNo 

Tallaliassce 

(fed sample 
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1 TABLE 7.1 CORRECTIVE ACTION SUMMARY TABLE | 

1 QC Activity 

GC/MS tuning 
Initial calibration standards 

Continuing calibration 
Standard 
Calibration blanks 

Method blank 

Surrogate recovery 
(GC/MS semlvolatiles) 

Surrogate recovery 
(GC/MS volatiles) 

Surrogate recovery 
GC or LC 
Matrix spike recoveries 

Lab control standard 
(LCS) recoveries 

1 Precision of MS/MSD or 
1 sample duplicate 

Internal standards 
(organics) 

Acceptance Criteria 

Section 6.0 
Section 6.0 

Section 6.0 

< Reporting Limit (RL)L or 
QAPP/Method-defined 
criteria (for CLP procedures, 
use SOW guidelines) 
< RL or QAPP/ Method-
defined criteria (for CLP 
procedures, use SOW 
guidelines) 

LQM Appendices, or 
program/ project specific. 

LQM Appendices, or 
program/project specific 

LQM Appendices, or 
program/project specific 

LQM Appendices, or 
program/project specific 
LQM Appendices, or 
program/project specific 

LQM Appendices, or QAPP 
Specific (used for evaluation 
but not control unless 
specified by the method) 
Method or protocol-required 
limits 

Trip blanks < RL 
Field Blanks < RL 
Equipment blanks < RL 
Field duplicates 1 Follow project/program 

j requirements 
Microbiology + and -
controls for media 
Microbiology duplicates 

Should be + and -, 
respectively 
RPD with established limits 

Recommended Corrective Action 
_... 
Do not analyze samples unless criteria are met. 
Reanalyze standards. If still unacceptable, 
remake standards or instrument corrections. 
Reanalyze standard. If still unacceptable, 
remake standards, or recalibrate. 
Reanalyze calibration blank. If problem, 
determine source of contamination and 
reanalyze. Re-calibration may be required. 

Reanalyze method blank. If problem, determine 
source of contamination. If necessary or possible, 
re-prep and re-analyze. Do not re-prep and re­
analyze if no sample in batch or report contains 
the analyte(s) detected in the method blank. For 
SV/-846 analyses, do not reanalyze if the metiiod 
blank level is less than 5% of the regulatory limit 
or less than 5% of the lowest sample 
concentration. 
Follow method guidelines. j 
Check calculations, check for possible mati-ix 
interferences, and if necessary or possible, 
extract sample and reanalyze. 
Follow method guidelines. 
Check calculations, check for possible matiix 
interi'erences, and if possible, reanalyze sample. 
Check for possible matrb( interferences or other 
causes and follow method guidelines. 

Check for possible matrix interferences or other 
causes. If still out, evaluate LCS.(1) 
Check calculations, reanalyze standards, and if 
necessary or possible, redigest or extract batch 
and reanalyze.(l) 
Check calculation. Check for possible matrix 
interference or other causes. 

Follow method or protocol guidelines. 

Check related method blank for contamination. 
Check related method blank for contamination. 
Check related method blank for contamination. 
Follow project/program requirements. 

Reject medium. 

Follow agency requirements. 
(1) See Section 8.1 for guidance on full list spikes and unstable compounds 
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TABLE 7.1 CORRECTIVE ACTION SUMMARY TABLE 

QC Activity Acceptance Criteria Recommended Corrective Action 

S.arnple results Calibration 

Spike criteria limits 

Surrogate criteria limits 

If the iDalibration fails for a target and the 
corresponding target is not detected, Uie results 
may be reported as < RL if the RL standard is 
analyzed and detected. 
If a limited list MS or LCS is high biased and no 
targets are detected above the RL, results are 
reported as < RL. When a full compound spike is 
utilized, and the MS or LCS result is high biased, 
and the corresponding target is not detected, the 
result for the con-esponding target is reported as 
<RL, regardless of the other targets. 
If surrogate recovery is high biased and no target 
is detected, the results are reported as <RL. 

E:<ternal Quality control 
cfieck samples 

Denned by tiie program or 
project. 

Defined by the program or project. 
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8.0 DATA REDUCTION, REVIEW, REPORTING, AND ARCHIVAL 

In o'der to provide the highest quality data possible, an extensive system for data reduction, review, and 
repc rting has been implemented. 

8.1 Initiation of Sample Analyses 

The key to the sample flow, analysis, data/QA review, archiving, and reporting system is the single 
Laboratory/ Information Management System (LIMS) netivorî  which controls the day to day production of the 
latio'atories. This system, which is surnmarized in the figure entitled Data Tracking and Submittal (Figure 
8.1), provides project managers, QA personnel, and all analysts with immediate information on the status of 
an/ samole. The system schedules and prioritizes all wori<, provides a mechanism for sample tracking, 
review cf sample results and QC data, generation of reports and invoices, and archival of all reports and 
as;;c dated QC data. The policies and procedures for the LIMS and other computer systems are described in 
the: c;urrent revision of the Software Quality Assurance Plan prepared by and for STL Savannah. 

Upon receipt of custody forms, the project manager instructs data management personnel to log the sample 
analysis request and idenb'fication into tiie LIMS, enabling the project manager, section manager, QA 
Mc n ager, lataoratory director, or analyst with authority to access and check the status of all projects. 

If special handling or data packaging is required, the QA department and the laboratory receive copies of the 
custody forms and computer acknowledgments or a pre-project plan. A sample delivery group (SDG) sheet 
is established and distributed to all affected departments including the various laboratory analysts, project 
managers, and section managers. After the sample analysis request is logged into the LIMS and approved, 
the L IMS generates wori<sheets, which are accessed via a LIMS tenninal or printed and distributed. 

8.2 Sample Preparation and Analysis 

The analyst is prompted by the LIMS worksheets to prepare and analyze the samples according to approved 
'•'11 r" mett-odology. The analyses supported by STL Savannah are listed in the tables in the Appendices to this 

document. Calibrations are performed in accordance with Uie methods (see Section 6 for the routine 
calib-ation procedures), and quality conti'ol samples are analyzed at the frequency specified in the metiiod 
and summarized in Section 7 of this documenL For many organic analytes, samples are screened prior to 
analysis to determine the proper dilution 

8.3 Data Reduction 

8.3.1 Laboratory Data 

Most sample concenh^tion results are read directiy from insti-umentation witiiout further reduction or 
calculations. In some cases, manual calculations may be necessary. Sample parameters (sample volume or 
weight, final volume of the extract or digest, dilution factor, percent solids, etc.) are entered into the data 
system and in most cases, the results are calculated automatically. Samples above the calibration range of 
the ir slmmentation are diluted and the appropriate dilution factor applied to the calculations. Soils and solid 
wastfi concentrations for all laboratory sections are routinely calculated on a dry weight basis. 

Data obtained by the following metiiod/insti-ument are directly reportable: GC, GC/MS, metals, general 
chen-istry automated colorimetry, TOC, DO, turbidity, and pH. Data from methods requiring reduction prior to 
reporting include titrimetiic metiiods, BOD, COD, conductivity, manual UV/VIS/IR, residue, and AOX/TOX. 
The eiouations used in computer-controlled instmmentation for data reduction as well as equations used for 
the rr anual calculation of reportable concentration results are given in the analyte-specific standard operating 
procedurejiSOP), 
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8.3.1.1 Policy for Reporting Chromatographic Data from Dual Columns or Detectors 

When data are reported from dual columns (e.g., gas chromatography) or detectors (e.g., liquid 
chromatography), the default procedure of STL is to report the highest result between the primary and 
confirmation columns or detectors if the relative percent difference (%RPD) is <40%. If the %RPD exceeds 
40%, tiie analyst evaluates the data for the presence of matrix interferences and reports the result that is 
most appropriate for that sample and flags the result to note the discrepancy. The default procedure is to 
report the lowest result between the two columns or detectors if the %RPD exceeds 40%. 

8.3.1.2 Policy for Manual Integrations of Chromatographic Data 

Manual integrations of calibration standards and QC analytes require management approval. If the manual 
integration involves a calibration standard, signed approval must be obtained from laboratory management 
(laboratory manager, laboratory director, or QA Manager). If the manual integration is performed on a sample 
constituent that has associated criteria, such as a surrogate compound, internal standard, or spike 
compound, the integration must be approved by the department technical manager or supen/isor. 

Management approval is not required for total area integrations (DRO, GRO, etc.), assigning peaks to 
account for coelutions, and selected ion monitoring (SIM) analyses. These manual integrations must be 
reviewed periodically and approved by the department technical manager or supervisor. 

8.3.1.3 Policy for Reporting Samples that Require Dilution 

Unless otherwise specified by a client QAPP, results from a single analysis are reported as long as the 
largest target analyte (when multiple analytes are present) is in the upper half of the calibration range. 
When reporting results from dilutions, appropriate data flags are used or qualification is included in a case 
narrative provided to the clienl. For TCLP analyses, every reasonable effort is made to achieve the 
regulatory level without instrument overload. 

For clients who require we provide lower detection limits, the laboratory's default guidance is to report the 
dilution detailed above and one additional run at a dilution factor 1/10 less dilute (10X more concentrated) 
than the analysis with the highest target in the upper half of the calibration curve. For example, if a sample 
analyzed at a 1/50 dilution resulted in a target in the upper half of the calibration curve, the sample would 
also be analyzed at a dilution factor of 1/5 to provide lower RLs. 

8.3.1.4 Data File Identification 

It is the policy of STL to unambiguously identify the data generated by the laboratory and to associate the 
instrument raw data to the field and QC samples. Chromatograms and data files are given a unique 
alphanumeric identification by the chemists initiating the analyses in each section where appropriate. These 
file identification numbers reflect eitiier the date the sequence was initiated (GC sections), the order in which 
the samples were analyzed (GC/MS sections), and/or tiie sample identification and log numbers given by the 
client and listed on the LIMS. 

8.3.2 Field Data 

All pH and conductivity meters must be temperature compensated. Cell constants for field conductivity 
meters are determined by latx)ratory personnel annually. All other field data are read directly from 
instrumentation. Bound field notebooks are used for documentation of required data reduction. Calculations 
are recorded in waterproof ink. 
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8.'i Data Review 

LcbsrattDry analytical results are reviewed by a second analyst or a section supervisor. Prior to being entered 
into Uie LIMS, laboratory raw data have been reviewed to ensure tiiat all of the meUiod specifications have 
beei met. This includes checking the extraction, digestion, distillation, and other preparation logs, as well as 
ensurinci that all precision and accuracy requirements are addressed, and all steps of the analyses have 
beei completed. If any problems arise during Uie analysis of the sample batch, it is the responsibility of the 
anayst and the section supervisor to bring this to the attention of the project manager and QA Manager 
thro jgh a written non-conformance report. 

Tte ftelcl'sampling manager is responsible for data review of all field-generated data. This includes verifying 
th;3t all field descriptive data are recorded, that all field calibration requirements are met, that all field QC data 
mi2€ t meit criteria, and tiiat field data are entered accurately on worksheets. 

Delta flags are used on reports as needed to inform the project manager and the client of any additional 
infoimation tiiat might aid in the interpretation of the data. The data flagging system incorporates data 
qualifiers which are similar to flags specified in the Contract Laboratory Program protocols, as well as 
additional flags used to help explain batch specific events. 

Whfjn data acquisition and reporting have been completed, ttie project manager reviews and prepares the 
final report. Because the project managers have extensive experience in evaluating analytical data, they 
haVI3 developed both objective and subjective techniques for data review. Each value reported is reviev/ed in 
the context of the respective environmental matrix and all available QC/QA data. Outliers or other abnormal 
values are carefully scrutinized, and samples are reanalyzed if the abnormalities cannot be explained. 
Wi«ire there are cases in which the results from spiked samples suggest interferences, attempts are made 
to re mo\'e the interferences, or alternate analytical procedures are used. If the interference problem cannot 
be ri2sol\/ed, the data are flagged and/or a narrative is included witii the reporL 

If special handling and/or data packages are requested by the client, QA personnel also review the project 
repcrt and the raw data. This includes checking that holding time requirements are met, checking 
caitrations, reviewing all quality control data and/or control charts, and initiating any corrective action or 
reanalyses Uiat might be appropriate. 

8.£i Data Transfer to LIMS 

After review of the data, the analytical results are entered manually on the department worksheets or by 
direct electronic transfer from the instrument data system. 

8.E Reporting 

The final report is printed and signed by the project manager after all review has been completed. The data 
flags tiiat may appear in a project report are defined on the signature page, and any additional comments 
arti jilso footnoted on this page. 

If reî uested by the client or a project specific QA Plan, custom reports or CLP-like data packages with 
diskette deliverables can be provided. If data packaging is requested, a paginated data package is provided 
in .aclditicn to tiie project report. The format of the project report and/or data package can be adjusted to 
mee: the; needs of the client. All LIMS reports can be downloaded onto diskettes or to most clients' 
com lute 's 
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8.6.1 STL Savannah Routine Reporting Formats 

STL Savannah offers several options for reporting data. The STL Savannah LIMS generated summary 
report and standard data package options are listed below: 

DELIVERABLE 
LIMS Report 
Data Package 
Raw Data 
EDD 

LEVEL 1 

X 

Optional 

Level II 
X 

Optional 

Level III 
Optional 

X 

Optional 

Level IV 
Optional 

X 
X 

Optional 

The STL Savannah LIMS generated summary report is the primary data-reporting tool. The standard 
elements of the report are given for Level I and Level II. Optional Level 111 and Level IV reports can be 
customized to include other data results to meet project specific data quality objectives. 

REPORT ITEM 

Target Analyte/Compound Result 
Method Reference 
Sample Collection Date 
Sample Received Dale 
Sample Preparation Date 
Sample Analysis Date 
Chain-of Custody 
Method Blank Results 
LCS Results and Control Limits 

1 Surrogates (organics) 

LEVEL 1 

X 

X 

X 

X 

X 

X 

X 

L E V E L I I 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8.6.2 Data Flags 

STL Savannah uses data flags to qualify, explain, or clarify analytical results. Analytical results 
below the level of quantitation are routinely reported as "< value". The following routine data flags 
may be applied to analytical results: 

Organic Parameters 
FLAG 

U 

J 

B 
E 

D 

P 

DEFINITION 
Undetected. Result is less than the project quantitation limit or, if estimated 
results (J Flags) are to be reported, less than the MDL. 
Estimated, Result is below the project quantitation limit but greater tiian or 
equal to the MDL. 
Target compound present in the method blank. 
Concentration of the target compound exceeds the concentration of the 
highest standard in the calibration curve (used only when multiple dilutions are 
reported as separate samples). 
Results are reported from a dilution (used only when multiple dilutions are 
reported as separate samples). 
Relative percent difference between primary and confirmation columns (GC 
or LC) or detectors (LC) exceed 40%. The lowest concentration has been 
reported. The P-flap criterion is <=25% difference for CLP SOW. 
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Inorganic Parameters 
FLAG 

U 

B 

E 

M 

N 
S 

1 W 
* 

DEFINFTION 
Undetected. Result is less than the project quantitation limit or, if estimated 
results (J flags) are to be reported, less Uian the MDL. 
Estimated. Result is below the project quantitation limit but greater than or 
equal to the MDL or IDL 
Serial dilution exceeded ±10% criteria. Also denotes matrix interference for 
post digestion spike for GFAA. 
%RSD criteria exceeded for replicate analysis. Analysis repeated and results 
confirmed. 
MS/MSD exceed acceptance criteria. 
Metiiod of standard addition was used to quantify the sample. 
(GFAA) Post digestion spike recovery outside acceptance limits. 
Sample duplicate %RPD exceeded acceptance limits. 

STL Sa\-annah uses other data qualifiers to explain or to clarify analytical results or to address sample matrix 
concerns. These flags are usually denoted as *F# onthe report and are defined at the end of the report. 

8.Ei.:> Electronic Download Deliverables 

Electronic data deliverables are available in a number of standard STL Savannah formats, including 
record-by-record downloads, single and multiple-project spreadsheets, and standard database formats. 
Theise reports may include a full results summary in report or spreadsheet format, a positive results or 
"hits only" summary, a results plus standard QC summary, or a full QC including all fields used in routine 
elecronic data validations. STL Savannah's standard downloading formats are compatible with many 
stcindard software formats including spreadsheets (such as Lotus, Excel, or Quath-o Pro), databases 
(such as dBase, Paradox, FoxPro, or Access), ASCII, Delimited ASCII, Text, and Fixed Field Length. The 
report page image files are available in Adobe Acrobat PDF format and can be emailed or provided on a 
comoact disk (CD) and viewed as an exact reproduction of the printed hardcopy report. 

STL Savannah also provides special program formats such as: GIS/Key, EQulS for Windows, 
EDSolution97 and program-required deliverables such as AFCEE/ERPIMS, USACE/IRDMIS, DOE/EMIS, 
EPA Format A, and EPA Agency Standard. Client-specific download formats can be developed to meet 
specific information requirements. i 

8.7 Data Storage 

The procedures and policies for raw data retention are described in SOP CA82: Analytical Records 
Maintained by STL and summarized briefly as follows. After tiie projects are completed, the data are 
tran£fen"ed to a secured area, filed chronologically by laboratory section in boxes, and maintained for five 
yean; or the term specified in a client contracL In cases where data are reviewed On a computer screen and 
a tape back-up system is available, electronic files of data are stored on tape in lieu of paper data for a 
peiicd of five years. If the data are to be purged to the client or need to be separated from the general raw 
data files, the data can be boxed, labeled, and stored in a separate secured area. Keys to the data storage 
areas are retained by the QA Manager. 

All in-lab data generated by computer systems are stored to tape or on hard disk, when Uie capability exists. 
The tapcis are labeled and stored at the individual workstations or maintained by a data systems manager 
and sierve as Uie lab's raw data files. 

Hai-d copies of all LIMS reports are maintained for five years in client files. All LIMS reports and associated 
QC c ata are kept for a minimum of tiiree years on the LIMS hard diskettes and/or magnetic tape. All data 
on [h 3 Llf̂ lS are backed up daily on magnetic tape. 
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8.7.1 Documents and Records 

All documentation and records are maintained in accordance with the following standard operating 
procedures: AN45: Laboratory Notebooks, CA02:Document Control and Distribution, and CA80:Dafa 
Generation, Entry, Review, Approval, and Reporting. 

8.7.2 Data Retention Policy 

The following table outlines STL Savannah's standard record retention time. For raw data and project 
records, record retention shall be calculated from the date the project report is issued. For other records, 
such as Controlled Documents, QC, or Administrative Records, the retention time is calculated from the 
date the record is formally retired. Records related to the programs listed in Section 8.7.3 have lengthier 
retention requirements and are subject to the requirements listed in the table in Section 8.7.3. 

STL Record Retention 

Raw Data All 5 Years from project completion 
Controlled 
Documents 

All 5 Years from document retirement date 

QC Ail 5 Years from archival 
Project All 5 Years from project completion 
Administrative Personnel/Training 7 years 

Accounting See Accounting and Control Procedures Manual 

8.7.3 Programs wi th Longer Retention Requirements 

Some regulatory programs have longer record retention requirements than the STL standard record 
retention time. These are detailed in the following table with their retention requirements. In these cases, 
Uie longer retention requirement must be implemented and noted in tiie archive. If special instructions 
exist such that client data cannot be destroyed prior to notification of the client, Uie container or box 
containing that data is marked as to who to contact for auUiorization prior to desh'oying the data. 

Special Record Retention Requirements 

0 

Colorado - Drinking Water 
Commonwealth of MA - All environmental 
data 310 CMR 42.14 
FIFRA-40 CFR Part 160 

Housing and Urban Development (HUD) 
Environmental Lead Testing 
Louisiana - All 
Michigan Department of Environmental 
Quality - all environmental data 
Minnesota - Drinking Water 
Navy Facilities Engineering Service Center 
(NFESC) 
NY Potable Water NYCRR Part 55-2 
OSHA-40 CFR Part 1910 
Pennsylvania - Drinking Water 
TSCA - 40 CFR Part 792 

10 years 
10 years 

Retain for life of research or marketing permit 
for pesticides regulated by EPA 
10 years 

10 years 
10 years 

10 years 
10 years 

10 years 
30 years 
10 years 
10 years afler publication of final test rule or 
negotiated lest agreement 
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FIGURE 8.1 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Metals 
AlumliLm (ICP) 
Alumintm (KiP) 
Aluminum (K^P) 
Aluminum (ICP/MS) 
Aluminum (ICP/MS) 
Aluminum (ICP/MS) 
Antimory (ICP) 
Antimory(ICP) 
Antimony (ICP) 
Antimony(lCP/fyiS) 
Antimon/(ICP/MS) 
Antimony(ICF'/MS) 
Antimony (Gl-AA) 
Antimony (Gl-AA) 
Antimon/ (GPAA) 
Arsenic ;ICP; 
Arsenic ;ICP; 
Arsenic ;iCP] 
Arsenic ;ICP/MS) 
Arsenic ICP/MS) 
Arsenic ICP/MS) 
Arsenic GFAA) 
Arsenic GFAA) 
Arsenic GFAA) 
Barium (ICP) 
Barium (ICP) 
Barium (!CP) 
Barium (CP/F/IS) 
Barium (CP/f/IS) 
Bariun-i (CPIMS) 
Berylliun' (ICP) 
Berylliurr (ICP) 
Berylliunr (ICP) 
BerylliUTT (ICP/MS) 
Beryllitinr (ICF'/MS) 
Berylliurr (ICP/MS) 
Boron (ICP) 
Boron 1 ICP) 
Boron (ICP) 
Boron (ICP/MS) 
Boron ilC P/MS) 
Boron 1 ICP/MS) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.9 
204.2 

7041(3020) 
200.7(NPDES) 

6010(3005/30300) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

200.9 
206.2 

7060(3020) 
200.7(NPDES) 

6010(3005/30300 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005«030C) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

2 
1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
5 
2 
1 
2 

1/4 
1 

33 
1 
1 
5 
2 
1 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
3 
1 
1 

33 
1 
1 

75-125 
75-125 
75-125 
70-130 
75-125 
76-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
80-120 
80-120 
60-120 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
80-120 
80-120 
80-120 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
« 2 0 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
«:=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<;=20 
<=20 

17 
17 
14 
3.6 
3.6 
1.8 
3.7 
3.7 
4.3 
0.16 
0.16 
0.10 
0.98 
3.0 
3.0 
5.0 
5.0 
6.9 
1.4 
1.4 
1.5 
1.0 
1.2 
1.2 
1.0 
1.0 
1.0 
0.20 
0.20 
0.17 
0.40 
0.40 
0.40 

0.062 
0.062 
0.052 
6.5 
6.5 
7.5 
4.9 
4.9 
1.0 

200 
20O 
200 
50 
50 
50 
20 
20 
20 
2.5 
2.5 
2.5 
5.0 
10 
10 
10 
10 
10 
5.0 
5.0 
5.0 
5.0 
10 
10 
10 
10 
10 
5.0 
5.0 
5.0 
4.0 
4.0 
4.0 
0.50 
0.50 
0.50 
50 
50 
50 
25 
25 
25 
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: S E:V;:K.R.N^ 

^i.yT;a;Ea^^^Wi, STL Water Parameters 

PARAMETER METHOD REF 
ACC 

(%REC^ 
PREC 

(%RPD) 
MDL 

(uq/L) 

RL 

Cadmium (ICP) 20O.7(NPDES) 75-125 <=20 0.86 5.0 
Cadmium (ICP) 6010(3005/30300) 1/4 75-125 <=20 0.86 5.0 
Cadmium (ICP) 6010(3010) 75-125 <=20 0.55 
Cadmium (ICP/MS) 200.8 33 70-130 <=20 0.13 2.5 
Cadmium (ICP/MS) 6020(3005) 75-125 <=20 0.13 2.5 
Cadmium (ICP/MS) 6020(3010) 75-125 <=20 0.090 2.5 
Cadmium (GFAA) 213.2 80-120 <=20 0.21 1.0 
Cadmium (GFAA) 7131(3020) 80-120 <=20 0.21 1.0 
Calcium (ICP) 200.7(NPDES) 75-125 <=20 50 500 
Calcium (ICP) 6010(3005/30300) 1/4 75-125 <=20 50 500 
Calcium (ICP) 6010(3010) 75-125 <=20 50 50O 
Calcium (ICP/MS) 200.8 33 70-130 <=20 7.8 250 
Calcium (ICP/MS) 6020(3005) 75-125 <=20 7.8 250 
Calcium (ICP/MS) 6020(3010) 75-125 <=20 7.6 250 
Chromium (ICP) 200.7(NPDES) 75-125 <=20 1.1 10 
Chromium (ICP) 6010(3005/30300) 1/4 75-125 <=20 1.1 10 
Chromium (ICP) 6010(3010) 75-125 <=20 0.66 10 
Chromium (ICP/MS) 200.8 33 70-130 <=20 0.71 5.0 
Chromium (ICP/MS) 6020(3005) 75-125 <=20 0.71 5.0 
Chromium (ICP/MS) 6020(3010) 75-125 <=20 0.16 5.0 
Chromium (GFAA) 218.2 80-120 <=20 1.8 10 
Chromium (GFAiA) 7191(3020) 80-120 <=20 1.8 10 

Chromium, hexavalent (colorimetric) 7196/3500-Cr-D 1/4 85-115 <=20 2.0 10 
Cobalt (ICP) 200.7(NPDES) 75-125 <=20 1.4 10 

Cobalt (ICP) 6010(3005/30300) 1/4 75-125 <=2Q 1.4 10 
Cobalt (ICP) 6010(3010) 75-125 <=20 1.1 10 
Cobalt (ICP/MS) 200.8 33 70-130 <=20 0.024 5.0 
Cobalt (ICP/MS) 6020(3005) 75-125 <=20 0.024 5.0 
Cobalt (ICP/MS) 6020(3010) 75-125 <=20 0.0078 5.0 
Copper (ICP) 200.7(NPDES) 75-125 <=20 2.7 20 
Copper (ICP) 6010(3005) 75-125 <=20 2.7 20 

Copper (ICP) 6010(3010) 75-125 <=20 2.7 20 
Copper (ICP/MS) 200.8 33 70-130 <=20 0.24 5.0 
Copper (ICP/MS) 6020(3005) 75-125 <=20 0.24 5.0 
Copper (ICP/MS) 6020(3010) 75-125 <=20 0.27 5.0 
Copper (GFAA) 220.2 80-120 <=20 0.67 10 
Copper (GF/\A) 7211(3020) 80-120 <=20 0.67 10 
Iron (ICP) 200.7(NPDES) 75-125 <=20 22 50 
Iron (ICP) 6010(3005/30300 1/4 75-125 <=20 22 50 

Iron (ICP) 6010(3010) 75-125 <=20 24 50 

Iron (ICP/MS) 2D0.8 33 70-130 <=20 1.2 25 
Iron (ICP/MS) 6020(3005) 75-125 <=20 1.2 25 
Iron (ICP/MS) 6020(3010) 75-125 <=20 5.9 25 

Iron (ferrous) 
3500-Fe-D (colorimetric) 

80-120 -==20 50 100 
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PARAMETER 
Lead (l(-P) 

Lead (icP) 
Lead (l(;P) 
Lead (ICP/MS) 
Lead (l(;P/M5) 
Lead (ICP/MS) 
Lead (GFAAi 
Lead [GFAAi 
Lead (GFAA) 
Magnesium (ICP) 
MagnBS um (ICP) 
Magnas um (ICP) 
Magn 5S um (ICP/MS) 
Magnus um (ICP/MS) 
Magnes um (ICP/MS) 
Mang.ansse (ICP) 
Mangansse (ICP) 
Mang;3n5se(ICP) 
Mang:3n3se (ICP/MS) 
Mang,3n3se(ICP/MS) 
Mang;3n3se (ICP/MS) 
Mercury (CV/\A.) 
Mercury (CV/\A) 
Molybdenum (ICP) 
Molyb[Jenum (ICP) 
Molybdenum (ICP) 
Molybdenum (ICP/MS) 
Molybieium (ICP/MS) 
MolybiJenum ('CP/MS) 
Nickel (lOP) 
Nickel ( | I :P) 

Nickel (ICP) 
Nickel (ICP/MS; 
Nickel (lOP/MS) 
Nickel (ICP/MS) 
PotasjiuTi (IC;P) 
PotassiuTi (ICP) 
Potass iu-n(IC PI 
Potas£iUTi(ICP.'MS) 
Potass iu-n(ICP;MS) 
PotassluTidCPMS) 

Water Parameters 

METHOD 
200.7(NPDES) 

6010(3005/30300) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

200.9 
239.2 

7421(3020) 
200.7(NPDES) 

6010(3005/30300) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) J 
6020(3010) 

245.1 
7470 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

REF 
2 

1/4 
1 

33 
1 
1 
5 
2 
1 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
2 
1 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 

ACC 
(%REC) 

75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
80-120 
80-120 
80-120 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
85-115 
80-120 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-126 
70-130 
75-125 
75-125 

PREC 
l%RPD) 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

MDL 
(uq/L) 

2.5 
2.5 
1.1 

0.068 
0.068 
0.043 
0.58 
0.68 
0.68 
50 
50 
50 

0.44 
0.44 
0.56 
1.0 
1.0 
1.0 

0.10 
0.10 
0.10 
0.037 
0.078 

1.7 
1.7 
5.7 
0.16 
0.16 
0.11 
2.2 
2.2 
4.0 

0.064 
0.064 
0.070 
100 
100 
100 
12 
12 
25 

RL 
(uq/H 

5.0 
5.0 
5.0 
1.5 
1.5 
1.5 
2.0 
5.0 
5.0 

.500 
500 
500 
250 
250 
250 
10 
10 
10 
5.0 
5.0 
5.0 
0.20 
0.20 
10 
10 
10 
5.0 
5.0 
5.0 
40 
40 
40 
5.0 
5.0 
5.0 

1000 
1000 
1000 
250 
250 

250 1 
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PARAMETER 
Selenium (ICP) 
Selenium (ICP) 
Selenium (ICP) 
jSelenium (lOP/MS) 
Selenium (ICP/MS) 
Selenium (ICP/MS) 
Selenium (GF/\A) 
Selenium (GFAA) 
Selenium (GFAA) 
Silica, dissolved (ICP) 
Silica, dissolved (ICP) 
Silver (ICP) 
Silver (ICP) 
Sliver (ICP) 
Silver (ICP/MS) 
Silver (ICP/MS) 
Silver (ICP/MS) 
Silver(GFAA) 
Silvef(GFAA) 
Sodium (ICP) 
Sodium (ICP) 
Sodium (ICP) 
Sodium (ICP/MS) 
Sodium (ICP/MS) 
Sodium (ICP/MS) 
Strontium (ICP) 
Strontium (ICP) 
IStrontium (ICP) 
Strontium (ICP/MS) 
Strontium (ICP/MS) 
Strontium (ICP/MS) 
Thallium (ICP) 
Thallium (ICP) 
Thallium (ICP) 
Thallium (ICP/MS) 
Thallium (ICP/MS) 
Thallium (ICP/MS) 
Thallium (GFAA) 
Thallium (GFAA) 
Thallium (GFAA) 

Water Parameters 

METHOD 
200.7(NP0ES) 

6010(3005/30300) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

200.9 
270.2 

7740(3020) 
200.7(NPDES) 

6010 
200.7(NPDES) 

6010(3005/30300) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

272.2 
7761(3020) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

1 6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

1 6010(3010) 
200.8 

6020(3005) 
! 6020(3010) 

200.7(NPDES) 
6010(3005/3030C) 

6010(3010) 

1 200.8 
6020(3005) 
6020(3010) 

200.9 
279.2 

7841(3020) 

REF 
2 

1/4 
1 

33 
1 
1 
5 
2 
1 
6 
6 
2 

1/4 
1 
33 
1 
1 
2 
1 
2 

1 1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
5 
2 

1 

ACC 
(%REC) 

75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
80-120 
80-120 
80-120 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
80-120 
80-120 
75-125 

1 75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 

t 75-125 
1 75-125 
1 75-125 

75-125 
75-125 

I 70-130 
75-125 
75-125 
80-120 
80-120 
80-120 

PREC 
(%RPD) 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

I <=20 
<=20 

[ <=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

MDL 
luq/L) 

5.3 
5.3 
5.8 

0.14 
0.14 
0.13 
0.91 
1.3 
1.3 
100 
100 
2.0 
2.0 
2.0 

0.059 
0.059 
0.046 
0.52 
0.52 
180 

1 180 
180 
15 
15 
24 
1.0 
1.0 
1.0 

0.040 
0.040 
0.074 

5.7 
5.7 
6.5 
0.16 
0.18 
0.33 
1.2 

0.70 
0.70 

RL 
(uq/U 

10 1 
10 
10 
2.5 
2.5 
2.5 
10 
10 

10 
50O 
5Q0 1 
10 
10 
10 1 
5.0 
5.0 
5.0 
1.0 
1.0 
500 
50O 

• 500 
250 
250 
250 
10 
10 
10 
5.0 
5.0 
5.0 
10 
10 

• 10 
1.0 
1.0 
1.0 

1 2.0 
10 
10 
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PAR/^METER 
Tin (IC P i 
TindCPi 
TindCPi 
Tin (ICP MS) 
Tin (ICP'MS) 
Tin (ICPWS) 
Titanitn- (ICP) 
TitaniLiT (ICP) 
Titaniin- (ICF') 
Titanic nr (1CF7MS) 
Titaniurr (1CF7MS) 
Titanium (1CF7MS) 
Vanadium (ICP) 
Vanadiu n (ICP) 
Vanadiun(ICP) 
VanadiuTi (ICP/MS) 
Vanadiun (ICP/MS) 
VanadiuTi(ICP,'MS) 
Zinc (ICP) 
Zinc (ICP) 
Zinc (ICP) 
Zinc (ICP/MS) 
Zinc (ICP/MS) 
Zinc (1 CI VMS) 

Water Parameters 

METHOD 
200.7(NPDES) 

6010(3005/3030C) 
6010(3010) 

200.8 
6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

200.7(NPDES) 
6010(3005/30300) 

6010(3010) 
200.8 

6020(3005) 
6020(3010) 

REF 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 

33 
1 
1 
2 

1/4 
1 
33 
1 
1 
2 

1/4 
L. 
33 
1 
1 

ACC 
(%REC) 

75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 
75-125 
70-130 
75-125 
75-125 

PREC 
(%RPD) 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

MDL 
(uq/L) 

7.0 
7.0 
11 

0.15 
0.15 
0.40 
1.0 
1.0 
1.0 
2.1 
2.1 
1.5 

0.70 
0.70 
0.99 
1.5 
1.5 

0.74 
1.3 
1.3 
2.0 
3.7 
3.7 
6.5 

RL 
(uq/L) 

50 
50 
50 
5.0 
5.0 
5.0 
10 
10 
10 
5.0 
5.0 
5.0 
10 
10 
10 
5.0 
5.0 
5.0 
20 
20 
20 
10 
10 
10 
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PARAMETER 

1 
Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(mg/L) 

RL 

(mg/L) 

General Chemistry 
Acidity 
Alkalinity, total, as OaC03 
Ammonia (as N) 

Ammonia, un-ionized 

Bicarbonate, as CaC03 
Biochemical Oxygen Demand (BOD-

5) 
Bromide 
Carbon, lotal organic 
Carbonate, as 0aCO3 
Carbonaceous Biochemical Oxygen 

Demand (CBOD) 
Chloride (ion chromatography) 
Chlofkle (colorimetric) 
Chlorine, residual 
Chemical Oxygen Demand (COD) 
(titrimetric) 

Chemical Oxygen Demand (COD) 
(colorimetric) 

Color 
Corrosivily-Saturation Index 
Corrosivity-pH 

Cyanide, amenable to chlorinatlon 

Cyanide, reactive 

Cyar>ide, total 
Cyanide, weak acid dissociable 

(WAD) 
Fluoride (ion chromatography) 

Fluoride (ion-specific electrode) 

Halogens, total organic (TOX) 
Halogens, total absorbable (AOX) 

Hardness, total.as CaC03 
(calculation) 
Hardness, total, as as Ca003 
(Ulrimelric) 
Hydrazine 
Hydrogen ion (pH) 
Nitrate (as N) (ion chromatography) 
Nilrate (as N) (colorimetric) 
Nitrate + Nitrite (as N) 
Nitrite (as N) (ion chromatography) 

Nitrite (as N) (colorimetric) 

305.1/2310B 
310.1/2320B 

350.1/4500-NH3-H 

FL-DER 

4500-CO2 D 

405.1/5210B 

300.0/9056 
415.1/9060/5310-8 

4500-002 D 

5210-B 

300.0/9056 
325.2/9251/4500-CI-E 

330.3/4500-CL-B 

410.1/5220C 

4I0.4/5220D 

110.2/2120B 

2330B 
9040/9041 
335.1/9012/ 
4500-CN-G 

SW-846 Chapter 7 
Section 7.3.3.2/9014 

335.3/9012 

4500-CN -1 

300.0/9056 
340.2/4500-F-O 

(undistilled) 
450.1/9020B 

1650 

2340B 

2340C/130.2 

ASTM 1385 
150.1/9040 
300.0/9056 

353.2 /4500-NO3-F 
353.2 /4500-NO3-F 

300.0/9O56 
353.2 /354.1/ 4500-

N03-F 

2/4 
2/4 
2/4 

8 

4 

2/4 

2/1 
2/1/4 

4 

4 

2/1 
2/1/4 

2 

2/4 

2/4 

2/4 
4 
1 

2/1/4 

1 

2/4 

4 

80-120 
80-120 
85-115 

NA 

NA 

85-115 

90-110 
80-120 

NA 

81-119 

90-110 
85-115 

NA 

80-120 

90-110 

NA 
NA 

63-158 

NA 

NA 

85-115 

85-115 

2/1 II 90-110 

2/4 1 85-115 

2/1 i 60-140 
10 

4 

4/2 

11 
2/1 
2/1 
2/4 
2/4 
2/1 

2/4 

71-116 

NA 

75-125 

75-125 
63-158 
90-110 
80-120 
80-120 
90-110 

80-120 

<=30 
<=30 
<=30 

NA 

NA 

<=30 

<=30 
<=25 
NA 

<=30 

<=30 
<=30 
<=30 

<=30 

<=30 

<=40 
NA 

<=40 

NA 

<=50 

<=20 

<=30 

<=30 

<=30 

<=40 
<=40 

NA 

<=30 

<=25 
<=40 
<=30 
<=30 
<=30 
<=30 

<=30 

10 
1.0 

0.020 

NA 

NA 

NA 

0.12 
0.50 
NA 

NA 

0.50 
0.50 
NA 

16 

12 

NA 
NA 
NA 

NA 

NA 

0.0050 

0.0050 

0.063 

0.040 

0.0041 
0.0052 

NA 

10 

0.0050 
NA 

0.023 
0.025 
0.025 
0.030 

0.025 

10 
1.0 

0.03 

Calculated 
based on pH & 

temperature 

1.0 

2.0 

1.0 
1.0 
1.0 

2.0 

1.0 
1.0 
1.0 

20 

20 

5PCU 
NA 
NA 

0.010 

lOOmgHCN/kg 
waste 
0.010 

0.010 

0.20 

0.20 

0.010 
0.020 

3.3 

10 

0.010 
NA 

0.10 
0.050 
0.050 
0.10 

0.050 
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PARAMETER 
Nitroggr, totEil Kjeldahl (TKN) 

Nitroger, organic 

NKroger, total 
Odor 
Oil & (Srease (gravimetric) 
Oil & Grease i1nfra-red) 
Oxida :1c n-Reduclion potential (ORP) 
Oxyg€tn dissoh/ed (electrode) 

Oxyg^^n dissolved (colorimetric) 
Perchlorate 
Pelrolsim hydrocarbons 
(graviiTKitric) 
Petroleum hydrocarbons (infra-red) 
Phenciliis, total recoverable 
Phos[:ihorus,Orthophosphata (as P) 

Phosphorus, total (as P) 
ResidjE, dissolved (Total Dissolved 

Solids-IDS) 
ResidjE, sellable (settleable matter) 
ResidjE, suspended (Total 
Susp€niledSolids-TSS) 
Resfclije, lotairotal Solids) 
ResidjE, volatile(Volatile Solids) 

Salinity 

Specilic conductance 
Specillc gravity 
Sulfate lion chromatography) 

Sulfate (turbidlmetric/colorimetric) 

Sulfidt; (titrimetric) 

Sulfide! (colorimetric) 

Sulfide (dislillation/litrimetrici 

Sulfide;, -eactive 

Sulfite 
Surfactants (Methylene Blue 
Activate i Sutislances-MBAS) 
Turbidity 

Water Parameters 

METHOD 
351.2 

EPA-CE; 3-205 (TKN-
NH3(N)) 

TKN <• N02J1<I03(N) 

140.1/2150B 
1664 (HEM)/9071 

413.2 
D1498-76 

360.1/4500O-G 
360.2/4500aC 

314.0 

1664 (SGT-HEM) 

418.1 
420.1/9065 

365.2/45Q0-P-E 
365.4 /4500P-F 

160.1/2540O 

160.5/2540F 

160.2/2540D 

160.3/2540B 
160.4y2540E 

2520B 

120.1/9050/251 OB 
271 OF 

300.0/9056 
375.4/9038/ 
4500-SO4-E 

376.1 (undistilled) 
376.2 /4500-S2-D 

(undistilled) 
9034/4500-S2-E(9030-

dislilled) 
SW-846 Chapter 7, 
Sedion 7.3.3.2/9014 

377.1/4500-S02-B 

425.1/55400 

180.1/2130B 

REF 
2 

12/13 

13 
2/4 
14/2 
2/4 
16 
2/4 
2/4 
15 

14 

2 
2/1 
2 

2/4 

2/4 

2/4 

2/4 

2/4 
2/4 

4 

2/1/4 
4 

2/1 

2/1/4 

2 

2/4 

1/4 

1 

2/4 

2/4 

2/4 

ACC 

(%REC) 
75-125 

NA 

NA 
NA 

78-114 
60-140 
90-110 

NA 
NA 

85-115 

64-132 

60-140 
75-125 
90-110 
60-140 

80-120 

NA 

80-120 

80-120 
NA 

NA 

90-110 
NA 

90-110 

75-125 

75-125 

80-120 

50-150 

NA 

70-130 

70-130 

90-110 

PREC 

(%RPD) 
<=40 

NA 

NA 

NA 
<=18 
<=30 
<=20 
<=30 
<=30 
<=15 

<=34 

<=30 
<=30 
<=30 
<=40 

<=25 

NA 

<=25 

<=25 
<=25 

NA 

<=10 
<=20 
<=30 

<=30 

<=30 

<=25 

<=50 

<=50 

«:=30 

<=30 

<=30 

MDL 

(mg/L) 
0.072 

NA 

NA 
NA 

0.85 
0.13 
NA 
NA 
NA 

0.00043 

0.51 

0.13 
0.032 
0.025 
0.050 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
0.36 

2.5 

1.0 

0.019 

1.0 

NA 

2.0 

0.050 

RL 

(mg/L) 
0.20 

0.20 

0.25 
1T0N 

5.0 
1.0 
NA 
0.10 
0.10 

0.0020 

5.0 

1.0 
0.050 
0.050 
0.10 

5.0 

0.20 mL 

5.0 

5.0 
5.0 

2 parts per 
thousand 
5.0 uS/cm 

NA 
1.0 

5.0 

1.0 

0.10 

1.0 

50 mg H2S/kg 
waste 

5.0 

0.10 

010 NTU 0.10 NTU j 
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P A R A M E T E R 

Water Parameters 1 

METHOD REF 

ACC 

(%REC) 

PREC 

(VoRPD) 

MDL 

(mg/L) ' 

RL 1 
(mg/L) 

N on-Routi ne Analytes I 
Acetate (ion chromatography) 
Cyanide, free 
Iodide (ion chromatography) 

Phenolics, total recoverable 

IPhosphorus, acid hydrolyzable(as P) 
Phosphoms, organic (as P)-(totai 

jminus acid hydrolyzable) 
Tannins and Lignins 
iThiocyanate 

Modified EPA 300 
ASTM D4282-83 
Modified EPA 300 

420.1/ 9065 
(chlorofomi extraction) 

365.2 

365.4 

5550B 
4500-CN-M 

7 

9 
7 

2/1 

2 

2 

4 
4 

75-125 
75-125 
75-125 

75-125 

60-140 

NA 

80-120 
80-120 

<=30 
<=25 
<=30 

<=30 

<=40 

NA 

<=20 
<=25 

0.50 
0.0050 

2.5 

0.0050 

0.025 

NA 

0.10 
0,10 

1.0 1 
0.010 

5.0 

0.010 

0.050 

0.10 

0.10 
0.10 

Microbiological Parameters | 
1 Chlorophyll 
Coliform, fecal, MPN 
Coliform, fecal, MF 

Coliform, lotal, MPN 

Coliform, lotal MF 

IPIate count, heterotrophic 

10200H 
9221 E.C 

1 9222D 
9131 

9221 B,C 
9132 

9222B 
92158 

4 
4 
4 
4 
4 
4 
4 
4 

NA 
NA 
NA 
t4A 
NA 
NA 
NA 
NA 

<=30 
<=200 
<=200 
<=200 
<=200 
<=200 
<=200 

j NA 

NA 
NA 

1 NA 
NA 
NA 
NA 
NA 

, NA 

1 0.0001 
2MPN/100mL 

1 1 col/100 mL 
2MPN/100mL 
2MPN/100mL 
1 col/100 mL 
1 col/100 mL 

1 1000OFU/L 1 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Volatile s (Hiilogenated) in Water and Wastewater by GC/HECD 
Brom DC ichloiomelhane 
BromDform 
|Bromomethare 
Carbcin tetrachloride 
Chlorobenzeie 
Chloroethant! 
2-Chloroethylviiyl ether 
ChlorsfDnn 
Chloromethane 
Dibromochloi-omethane 
1,2-Diclilorobenzene 
1,3-Diclilorotienzene 
1,4-Dichlorot)en2ene 
Dichkirddifiuoromethane 
1,1-Dicliloro(!thane 
1,2-Dichloroethane 
1,1-DiclilorDfithene 
ds-1,2-Dlchloroethene 
Trans -1,2-Dioh loroelhene 
1,2-OicliloroF)ropane 
cis-1,3-3ichloropropene 
trans-1,3-Dichloropropene 
Methylene chloride 
i 1,1,2,2-Tetrachloroelhane 
lTetraohloroe;hene 
11,1,1-Tiichloioe thane 
1,1,2-Tiichloroelhane 
Trichloraethene 
Trichlor Dfluoiomethane 
Vinyl chloridei 
Surrogiates-

Brornc chloromethane 

601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 
601 

601 
601 
601 
601 
601 
601 
601 
601 

601 

VolatilE s (Aromatics) Ir Water and Wastewater by GC/PID c 
Beranm 
ChlorDbenzeie 
1,2-D id ilorotienzene 
1,3-Didilorotien2ene 
1,4-Diclilorotienzene 
Ethylbe izeno 
jMethylTert-Elutyl Ether (MTBE) 
Toluene 
Xylenes, m-and p-
Xylene, o-
Xylenes, total 
[Surrcigates-
a.a.a-Tiifluorotoluene 

602 
602 
602 
602 
602 
602 
602 
602 
602 
602 
602 

602 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
IB 
18 

18 

rGC/FID 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

42-172 
13-159 
D-144 
43-143 
38-150 
46-137 
14-186 
49-133 
D-193 
24-191 
D-208 
7-187 

42-143 
50-130 
47-132 
51-147 
28-167 
38-155 
38-155 
44-155 
22-178 
22-178 
25-162 
8-184 
26-162 
41-138 
39-136 
35-146 
21-156 
28-163 

61-125 

39-150 
55-135 
37-154 
50-141 
42-143 
32-150 
40-140 
46-148 
54-125 
54-128 
54-125 

69-124 

<=30 
<=30 
<=50 
<=30 
<=30 
<=50 
<=100 
<=30 
<=50 
<=30 
<=30 
<=30 
<=30 
<=50 
•<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=50 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=50 

NA 

«:=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 

NA 

0.17 
5.0 

0.25 
0.25 
0.43 
0.37 
10 

0.12 
0.41 
0.15 
0.38 
0.28 
0.25 
0.25 
0.19 
0.15 
0.23 
0.26 
0.15 
0.38 
0.20 
0.23 
0.10 
0.48 
0.17 
0.24 
0.20 
0.14 
0.39 
0.30 

NA 

0.14 
0.15 
0.35 
0.28 
0.25 
0.15 
0.28 
0.15 
0.31 
0.13 
0.44 

NA 

1.0 
5.0 
1.0 
1.0 

t 1.0 
1.0 

L 10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

NA 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
2.0 

NA 

Non-Rc utine Analyte 
Isoprop/lether 602 18 70-130 <=30 0.44 1 10 1 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Chlorinated Pesticides and PCBs as Aroclors in Water and Wastewater by GC/EC 
Aldrin 
alpha BHC 
beta BHC 
delta BHC 
gamma BHC (Lindane) 
technical Chlordane 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Oieldrin 
Endosulfan 1 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Heplachlor epoxide 
Methoxychlor 
Toxaphene 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 
Surrogates 
Decachloroblphenyl 
2,4,5,6-Tetrachloro-m-xylene 

608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
608 
606 
608 

608 
608 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
13 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 

42-122 
37-134 
17-147 
19-140 
32-127 
45-119 
31-141 
30-145 
25-160 
36-146 
45-153 
D-202 
26-144 
30-147 
49-169 
34-111 
37-142 
28-167 
41-126 
50-114 
15-178 
10-215 
39-150 
38-158 
29-131 
8-127 

30-150 
30-150 

<=40 
«:=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 
NA 

0.0076 
0.0035 
0.0025 
0.0099 
0.0035 
0.060 
0.014 
0.010 
0.032 
0.0086 
0.0034 
0.017 
0.0085 
0.0096 
0.014 
0.0097 
0.022 
0.017 
0.81 
0.12 
0.50 
0.18 
0.14 
0.17 
0.18 
0.20 

NA 
NA 

0.050 
0.050 
0.050 
0.050 
0.050 
0.50 
0.10 
0.10 
0.10 
0.10 
0.050 
0.10 
0.10 
0.10 
0.10 
0.050 
0.050 
0.50 
5.0 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 

NA 
NA 

PAHs In Water and Wastewater by HPLC (UV and Fluroresence) 
Acenaphlhene 
Acenaphthylene 
Anthracene 
Ben20(a)anlhracene 
Benzo(b)fluoranthene 
Benzo(k)nuoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a.h)anthracene 
Fluoranlhene 
Fluorene (MS) 
lndeno{1,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Surrogate 
Terphenyl-d14 

610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 
610 

610 

18 
18 
18 
18 
18 
IB 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

D-124 
D-139 
D-126 
12-135 
6-150 
6-150 
D-116 
D-128 
12-135 
D-116 
14-123 
D-142 
D-116 
D-122 
D-126 
D-140 

18-136 

<=40 
<=40 
<=40 

- <=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 

0.14 
0.12 
0.031 
0.024 
0.022 
0.026 
0.060 
0.040 
0.024 
0.070 
0.14 
0.074 
0.040 
0.11 
0.045 
0.078 

NA 

0.50 
0.50 
0.10 
0.10 
010 
0.10 
025 
0.10 
0.10 
0.25 
0.25 
0.25 
0.10 
0.50 
0.10 
0.25 

NA 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

2,3,7,I)-"CDD In Water and Wastewater by GC/IUIS (SIM) 
2,3,7,i3-""etra:hlorodibenzo-p-dioxin 
(2,3,7 8-TCDD) (MS) 
Intem.al Standard - 13012-2,3.7.8-

TCDD 

613 

613 

18 

18 

63-137 

>50% 

<=40 

NA 

0.00018 

NA 

0.0050 

NA 

Phosjjhous-Contalning Pesticides and Herbicides in Water and Wastewater by GC/NPD-FPD 
Azinphos methyl (Guthion) 
Bolstar 
Chlorpyiifos 
Coumaf hos 
Demetoi-o 
DemetoT-s 
Dia2iroii(MS) 
Dichlcin/os 
DisulfDtiin 
EPN 
Ethoproo 
FamphL r 
FensL Ifothioti 
Fenthion 
Malathion 
Merptioij/Meiphos oxone 
Mevinplios 
Naled 
Paratlik n, elhyl (MS) 
Parathic n, methyl (MS) 
Phorate 
Ronnul ;MS) 
Stirophc s (Testrachlorvinphos) 
Thionazin (MS) 
Tokutiiiin (Prothiofos) 
Trichlon)nale 
Surrogiite 

Triphtinylphosphate 

614/622 
622 
622 
622 
614 
614 

614/622 
622 

614/622 
614.1 
622 

622.1 
622 
622 
614 
622 
622 
622 
614 

614/622 
622 
622 
622 

622.1 
622 
622 

614/622.1/622/622.1 

19/21 
21 
21 
21 
19 
19 

19/21 
21 

19/21 
20 
21 
22 
21 
21 
19 
21 
21 
21 
19 

19/21 
21 
21 
21 
22 
21 
21 

19/20/ 
21/22 

30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 

28-152 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 

0.13 
0.12 
0.16 
0.15 
0.056 
0.25 
0.O94 
0.15 
0.082 
0.14 
0.12 
0.17 
0.077 
0.17 
0.13 
0.14 
0.056 
0.087 
0.12 
0.12 
0.O61 
0.064 
0.16 
0.10 
0.13 
0.15 

NA 

1 
1 
1 
1 

2.5 
2.5 
1 
2 
2 
1 

0.5 
2 
5 
1 
1 
1 
2 
5 
1 

0.5 
1 
1 
1 
1 
1 
1 

NA 

Chorin.ited Herbicides In Water and Wastewater by GC/EC 
2,4-D 
2,4-Di3 
2,4,5-T 
2,4.5-Tf'(Silvex) 
Dalapor 
Dicamb a 
Dichkirf rop 
Dinoset 
Mcp;^ 
MCPP 
Surrcg;iles 

2,4-Dicl- lorof henylacetic acid 

615 
615 
615 
615 
615 
615 
615 
615 
615 
615 

615 

23 
23 
23 
23 
23 
23 
23 
23 
23 
23 

23 

33-156 
38-180 
43-149 
48-135 
20-164 
56-152 
22-116 
10-123 
27-150 
27-150 

35-134 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 

0.13 
0.22 
0.057 
0.054 
0.24 
0.054 
0.059 
0.44 
7.1 
6.6 

NA 

0.50 
0.50 
0.50 
0.50 
120 
1.2 
6.0 
6.0 
120 
120 

NA 
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PARAMETER 

Water Parameters | 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 1 
RL 

(ug/L) 1 

Volatiles in Water and Wastewater by GC/MS | 
Acrolein 
Acrolein 
Acrylonitrile 
Acrylonitrile 
Benzene 
Benzene 
Bromodichloromethane 
Bromodichloromelhane 
iBromoform 
iBromoform 
iBromomethane 
iBromomelhane 
Carbon tetrachloride 
Cartjon tetrachloride 
Chksrobenzene 
Chlorobenzene 
Chloroethane 
Chloroethane 
2-Chloroelhyl vinyl ether 
2-Chloroethyl vinyl ether 

IChloroform 
Chlorofomi 
Chloromethane 
Chloromethane 
Dibromochloromethane 
Dibromochloromethane 
1,2-Dichlorobenzene 
1,2-Dichlorobenzene 
1,3-Dichlorobenz6ne 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,4-Dichlorobenzene 
1,1-Dichloroethane 
1.1-Dlchloroelhane 
1.2-Dichloroethane 
1,2-DichIoroelhane 
|1,1-Dichloroelhene 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
cis-l .2-Dichloroethene 
trans-1,2-Dichloroefhene 
trans-1.2-Dichloroethene 
1,2-Dichloroethenes, Total (sum 

of cis- and trans- isomers) 
1,2-Dichloroethenes, Total (sum 

of cis- and trans- isomers) 
1,2-Dichloropropane 

|l,2-Dichloropropane 

624 
624 (low level) 

624 
624 (low level) 

624 
624(Iow level) 

624 
624(low level) 

624 
624(Iow level) 

624 
624(low level) 

624 
624(Iow level) 

624 
624 (low level) 

624 
624(low level) 

624 
624(low level) 

624 
624(low level) 

524 
624{low level) 

624 
624(Iow level) 

624 
624(Iow level) 

624 
624(low level) 

624 
624(low level) 

624 
624(low level) 

624 
624{low level) 

624 
624(low level) 

624 
624(low level) 

624 
624(low level) 

624 

624 (low level) 

624 
624(low level) 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

t IS 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

' 18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 

18 

18 
18 

54-145 
54-145 
10-183 
10-183 
37-151 
37-151 
35-155 
35-155 
45-169 
45-169 

j D-242 
D-242 
70-140 
70-140 
37-160 
37-160 
14-230 
14-230 
D-305 
D-305 
51-138 
51-138 
D-273 
D-273 
53-149 
53-149 

' 18-190 
18-190 
59-156 
59-156 
18-190 
18-190 
59-155 
59-155 
49-155 
49-155 
D-234 
D-234 
60-131 
60-131 
54-156 
54-156 

60-131 

60-131 

D-210 
D-210 

<=50 L 3.1 J 
<=50 
<=50 
<=50 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=100 

' <=100 
<=30 
<=30 
<=30 
<=30 
<=50 
<=50 

<=100 
1 <=100 

<=30 
<=30 
<=50 
<=50 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 

<=30 

<=30 

1 <=30 
<=30 

3.1 
4.2 
4.2 
0.11 
0.11 
0.097 
0.097 
0.084 

1 0.084 
0.37 

1 0.37 
0.096 
0.096 
0.072 
0.072 
0.23 
0.23 
10 
10 

0.12 
0.12 
0.47 
0.47 
0.10 
0,10 
0.15 
0.15 
0.11 
0.11 
0.10 

1 0.10 
0.16 
0.16 
0.12 

1 0.12 
1 0.19 

0.19 
0.15 
0.16 
0.10 
0.10 

0.31 

0.31 

0.074 
0.074 

100 1 
20 
10O 
20 1 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
50 

10 • 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 

j 5.0 
1.0 

1 5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 

10 

2.0 

5.0 
1.0 1 
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PARAMETER 
cis-1,3-3ichloropropene 
cis-1.3- Dichloropropene 
trans-1,3-DichIoropropene 
trans-1,3-Dichloropropene 
1,3-D'C()lorof)ropenes. Total (sum 
of cis • i nd tr.3ns- isomers) 
1,3-Dicliloropropenes, Total (sum 

of ds • E nd trans- isomers) 
Ethylbe izene 
Ethylbe izenis 
Methylene diloride 
Methyle ne chloride 
1,1,2,2- Tetrachloroethane 
1,1,2,2-Tetrschloroethane 
Telra:h loroelhene 
Tetra:h loroelhene 
Toluene: 
Toluene: 
1,1,1T ichtoroethane 
1,1,1T ichloroelhane 
1,1,2 Tichloroethane 
1,1,2- T ichloroelhane 
Trichloioetheme 
Trichioioetheina 
Trichi 01 ofluo romethane 
Trichlor ofluoromethane 
Vinyl ct loridij 
Vinyl ct loride 
Xylenes (total) 
Xylenes (total) 
Surrogates 
p-Brom Dfluoiobenzene 
p-Brom jfluorobenzene 
Dibromofluoiomethane 
Dibrom Jfluoiomethane 
ToIuenf:-d8 
Toluen(.-d8 

Water Parameters 

METHOD 
624 

624(low level) 
624 

624(low level) 

624 

624 (low level) 

624 
624(low level) 

624 
624(low level) 

624 
624(lcw level) 

624 
624(k)w level) 

624 
624(low level) 

624 
6240OW level) 

624 
624(low level) 

624 
624(low level) 

624 
624(iotv level) 

624 
6240OW level) 

624 
624(low level) 

624 
624(low level) 

624 
624(low level) 

624 
624(low level) 

REF 
18 
18 
18 
18 

18 

18 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 

ACC 

(%REC) 
D-227 
D-227 
17-183 
17-183 

17-183 

17-183 

37-162 
37-162 
D-221 
D-221 
46-157 
46-157 
64-148 
64-148 
47-150 
47-150 
52-162 
52-162 
52-150 
52-150 
71-167 
71-167 
17-181 
17-181 
D-251 
D-251 
78-119 
78-119 

71-121 
71-121 
77-129 
77-129 
79-119 
79-119 

PREC 

(%RPD) 
<=30 
<=30 
<=30 
<=30 

<=30 

<=30 

<=30 
<=30 
<=30 
<=:30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=50 
<=50 
<=30 
<=30 

NA 
NA 
NA 
NA 
NA 
NA 

MDL 

(ug/L) 
0.082 
0.082 
0.080 
0.080 

0.16 

0.16 

0.10 
0.10 
0.20 
0.20 
0.17 
0.17 
0.17 
0.17 
0.19 
0.19 
0.090 
0.090 
0.14 
0.14 
0.18 
0.18 
0.17 
0.17 
0.14 
0.14 
0.28 
0.28 

NA 
NA 
NA 
NA 
NA 
NA 

RL 

(ug/L) 
5.0 
1.0 
5.0 J 
1.0 

10 

2.0 

5.0 
1.0 
5.0 
5.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
5.0 
1.0 
10 
2.0 

NA 
NA 
NA 
NA 
NA 
NA 1 
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l#14î slffi g ' T L 

PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Semivolatile Compounds In Water and Wastewater by GC/MS 
Acenaphlhene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo(b)fiuoranlhene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 

Bis(2-chloroisopropyl) ether 
(2,2-oxybls(1 -chloropropane)) 

Bls(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-ChlorDphenot 
4-Chlorophenylph6nyl ether 

625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 

625 

625 
625 
625 
625 
625 
625 
625 

Chrysene |i 625 
Dibenz(a,h)anthracene 
Di-n-bulyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichtorob6nzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dlmethylphenol 
Dimelhylphthalate 
4,6-Dinilro-2-melhylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinilrotoluene 
Di-n-octyl phthalate 
1,2-Diphenylhydrazine 
Fluoranthene 
Fiuorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 

625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 

18 
18 
18 
18 
18 
18 
16 
18 
18 
18 
18 

18 

18 
18 
18 
13 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
13 
18 
18 
18 
18 
18 

47-145 
33-145 
27-133 
D-200 
33-143 
24-159 
11-162 
D-219 
17-163 
33-184 
12-158 

36-156 

8-158 
53-127 
D-152 
22-147 
60-118 
23-134 
25-158 
17-168 
D-227 
1-118 
32-129 
D-172 
20-124 
D-262 
39-135 
D-114 
32-119 
D-112 
D-181 
D-191 
39-139 
50-158 
4-146 
30-130 
26-137 
59-121 
D-152 
24-115 
D-200 
40-113 
D-171 
21-196 

<=40 
<=40 
<=40 
<=100 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

<=40 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=100 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=100 
<=40 
<=40 
<=40 

1.0 
1.0 
1.0 
4.4 
1.0 
1.3 
1.5 

0.56 
1.0 
1.0 
1.6 

1.0 

3.2 
0.78 
1.0 
1.0 
1.0 

0.89 
1.0 
1.0 

0.74 
0.6 
1.0 
1.0 
1.0 
1.0 

0.82 
t.O 

0.92 
1.0 
10 
10 
1.0 

0.57 
0.83 
1.0 
1.0 
1.0 
0.51 
1.0 
1.0 

0.77 
0.76 
1.0 

10 
10 
10 

so 
10 
10 
10 
10 
10 
10 
10 

10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
20 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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PARMIflETER 
NaphtiElene 
Nitrob5rzene 
2-Nitrc)pienol 
4-Nitrcipienol 
N-N Uros Ddim ethy lamine 
N-Nitr3S3diphenylamine 
N-NitrDSOdi-n-propylamine 
Penta:hlorophenol 
Phensinhrene 
Phenol 
Pyrens 
1,2,4-Tr chloiobenzene 
2,4,6-rrchloiophenol 
Surrogites 
2-Flucrcbiphejnyl 
2-Fiuc re phenol 
Nitroberzene-d5 
Phenol-ii5 
Terphsryl-dU 
2,4,6-Tr bromophenol 

Water Parameters 

METHOD 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 

625 
625 
625 
625 
625 
625 

REF 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

18 
18 
18 
18 
18 
18 

ACC 

(%REC) 
21-133 
35-180 
29-182 
D-132 
10-150 
10-150 
D-230 
14-176 
54-120 
5-112 
52-115 
44-142 
37-144 

58-116 
36-124 
57-112 
44-112 
29-125 
51-132 

PREC 

(%RPD) 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
":=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 
NA 
NA 
NA 
NA 
NA 

MDL 

(ug/L) 
1.0 
1.0 

0.57 
5 

1.1 
0.60 
1.0 
2.0 
1.0 

0.54 
0.58 
0.53 
0.69 

NA 
NA 
NA 
NA 
NA 
NA 

RL 

(ug/L) 
10 
10 
10 
50 
10 
10 
10 
50 
10 
10 
10 
10 
10 

NA 
NA 
NA 
NA 
tJA 
MA 
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PARAMhlER 

Water Parameters 

METHOD REF 

A C C 

(%REC) 1 

PREC 

(%RPD) 1 

MDL 

(ug/L) 1 
RL 

(ug/L) 

PCS Homologs by GC/MS (SIM) 
Monochlorobipfienyls 
pichlorobiphenyls 
Trichlorobiphenyls 
Tetrachlofobiphenyls 
Pentachlorobiphenyls 
Hexachlorobiphenyls 
Heptachlorobiphenyls 
|Octachk)robiphenyls 
Nonachlorobiphenyls 
pecachlorobiphenyl 
Surrogate 
Decachloroblphenyl-13C12 

680 
680 
680 
680 
680 
680 
680 
680 
680 
680 

680 

24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

24 

18-97 
18-97 
23-98 
25-100 
39-100 
33-110 
43-102 
44-104 
44-104 
44-104 

44-104 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 

0.0077 
0.0070 
0.011 
0.022 
0.023 
0.020 
0042 
0.030 
0.050 
0.050 

NA 

0.10 
0.1O 
0.10 
0.20 
0.20 
0.20 
0.30 
0.30 
0.50 
0.50 

NA 

Volatiles In Pulp and Paper Samples by GC/MS 
Chloroform 
Internal Standard- Chlorafomn-130 

1 Chloroform 
Surrogates 
p-Bromofluorobenzene 
Dibromofluofomelhane 
Toluene-d8 

1624 
1624 
624 

624 
624 
624 

18 
18 
18 

18 
18 
18 

40-150 
18-172 
51-138 

71-121 
D-130(1) 
79-119 

<=30 
NA 

<=30 

NA 
NA 
NA 

0.46 
NA 

0.12 

NA 
NA 
NA 

10 
NA 
5.0 

NA 
NA 
NA 

(1) D = detected. This surrogate shows very low bias In alkali samples. 

Chlorinated Phenols in Pulp and Paper Samples by GC/MS 
2,4,6-Trichlorophenol 
2,4,5-trichlorophenol 
2,3,4,6-Tetrachlorophenol 
3,4,6-Trichloroguaicol 
3,4,5-Trichloroguaicol 
4,5,6-Trichloroguaicol 
3,4,6-Trichlorocalechol 
Pentachlorophenol 
13,4,5-Trichlorocatechol 
Tetrachloroguaicol 
Trichlorosyringol 
Tetrachlorocatechol 
Internal Standards 
3,4,5-Trichlorophenol 
3,4,5-Trichlorophenol 
4,5,6-TrichloroguaaiacoI-13C6 
4,5,6-TrichIoroguaaiacoI-13C6 
Pentachlorophenol-1306 
Pentachlorophenol-1306 
Telrachloroguaiacol-13C6 
|Tetrachloroguaiacol-13C6 
Tetrachlorocatechol-1306 
1 Tetrachlorocatechol-13C6 

1653 
1653 
1653 
1653 
1653 

1 1653 
1653 
1653 
1653 
1653 
1653 
1653 

1653 
1653 
1653 
1653 
1653 
1653 
1653 
1653 
1653 
1653 

25 
25 
25 
25 
25 

t ^^ 
25 
25 
25 
25 
25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

72-146 
82-128 
82-132 
74-140 
80-134 
88-116 
64-149 
84-120 
72-128 
81-126 
66-174 
81-132 

56-116(1) 
L 24-167 (2) 

48-131 (1) 
51-139(2) 
8-143(1) 

27-167(2) 
35-120(1) 
27-161 (2) 
14-118(1) 
0-184(2) 

<=37 
<=33 

[ <=26 
<=33 
<=27 
<=25 

1 <=43 
<=25 
<=28 
<=25 
<=27 
<=32 

' NA 
NA 
NA 
NA 

1 NA 
NA 
NA 
NA 
NA 
NA 

0.18 
0.15 
0.25 
0.25 
0.47 

[ 0.12 
1.2 

0.36 
1.0 

0.34 
0.58 
0.34 

NA 
NA 
NA 
NA 
NA 
NA 

' NA 
NA 
NA 

' NA 

2.5 
2.5 
2.5 

1 2.5 
2.5 
2.5 
5.0 
5.0 
5.0 
5.0 
2.5 
5.0 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

(1) Recovery limits for the internal standards with ascorbic acid 
1(2) Recovery limits for the internal standards without ascortaic acid. 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Microc'X-ractables in Groundwater by GC/EC 
1,2-Difc'rc moe' hane (EDB) 
1,2-Dibrcmo ;i-chloropropane(DBCP) 

8011 
8011 

1 
1 

70-130 
70-130 

<=30 
<=30 

0.0031 
0.0025 

0.020 
0.020 

Volatile =etroleum Hydrocarbons In Groundwater by GC/PID-FID 
Gasoline Range organics (GRO) 
Gasoline Range organics (GRO) 
Surrogates 
a,a,a-Triiluorctoiuene 
a,a,a-Tri;luorctoluene 

TENNESSEE GRO 
8015(5030) 

TENNESSEE GRO 
8015(5030) 

26 
1 

26 
1 

50-100 
50-150 

50-150 
50-150 

<=20 
<=30 

NA 
NA 

0.0036mg/L 
O.0056mg/L 

NA 
NA 

0.036mg/L 
0.050mg/L 

NA 
NA 

Non-routine Volatiles and Volatile Petroleum Hydrocarbons in Groundwater by GC/PID-FID 
Acelore (MS) 
2-Butancne(MEK)(MS) 
Heptane 
Hexan3 
2-Hex£in )ne 
4-Met^yl•2-pentano^e (MIBK) (MS) 
Methyl l-3utyl ether (MTBE) 
Surrogates 
a, a, a-Tri luorc toluene 

8015(5030) 
8015(5030) 
8015(5030) 
8015(5030) 
8015(5030) 
8015(5030) 
8015(5030) 

8015 (5030) 1 

70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 

, 
71-124 

<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 

NA 

7.6 
7.2 

0.17 
0.18 
21 
15 

0.88 

NA 

25 
25 
1.0 
1.0 
25 
25 
10 

NA 

Non-Routine Analytes (GC Fingerprint) 
Gasoline 
Lacolene 
Surrogates 
2,5-Ditircimotoluene (surrogate 
for Lacolsne) 
a,a,a-Trr1uorctoluene 

8015(5030) 
8015(5030) 

8015(5030) 

8015 (5030) 

1 
1 

1 

1 

50-150 
40-140 

70-130 

71-124 

<=30 
<=30 

NA 

NA 

0.050mg/L 
0.050mg/L 

NA 

NA 

0.050mg/L 
0.050mg/L 

NA 

NA 



Appendix A, Revision 0 
Effective Dale: 02.03.03 

Page 18 of 34 

HilT'^*!! ^ i 1-

PARAMhlER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Extractable Petroleum Hydrocarbons in Groundwater by GC/FID 
Diesel range organics (DRO) 
California LUFT (CALUFT) 
Petroleum Range Organics 
Tennessee Extradable Petroleum 
Hydrocarbons (Tenn EPH) 
Texas Total Petroleum Hydrocarbons 
(TxTPH) 
Texas Total Petroleum Hydrocarbons 
(TxTPH) 
Texas Total Petroleum Hydrocarbons 
(TxTPH) 
Texas Total Petroleum Hydrocarbons 
(TxTPH) 
Surrogates 
1-Chlorooclane 
Nonatricontane (039) 
o-Terphenyl 
o-Terphenyl 
o-Terphenyl 
o-Terphenyl 

8015(3520) 
8015(3520) 

FL-PRO 

Tenn EPH 

TxTPH 

06-012 
Hydrocarbons 

>C12-028 

Hydrocarbons 
>C28-C35 

Hydrocarbons 

Texas TPH 
FL-PRO 

8015 (3520)/OALUFT 
FL-PRO 

Tenn EPH 
Texas TPH 

1 
34 
27 

28 

29 

29 

29 

29 

29 
27 

1/34 
27 
28 
29 

40-140 
40-140 
41-101 

50-130 

70-130 

70-130 

70-130 

70-130 

70-130 
24-137 
38-156 
38-156 
38-156 
70-130 

<=40 
<=40 
<=20 

<=40 

<=20 

<=20 

<=20 

<=20 

NA 
NA 
NA 
NA 
NA 
NA 

50 
50 
150 

50 

2.5 mg/L 

2.5 mg/L 

2.5 mg/L 

2.5 mg/L 

NA 
NA 
NA 
NA 
NA 
NA 

100 
100 
300 

100 

5.0mg/L 

5.0mg/L 

5.0mg/L 

5.0mg/L 

NA 
NA 
NA 
NA 
NA 
NA 

Non-Routine Analytes (GO Fingerprint) 
Diesel 
Motor Oil (Heavy oil) 
Kerosene 
Mineral Spirits 
Surrogates 
o-Terphenyl 

8015(3520) 
8015 (3520) 
8015 (3520) 
8015 (3520) 

8015(3520) 

1 
1 
1 
1 

1 

40-140 
40-140 
40-140 
40-140 

38-156 

<=40 
<=40 
<=40 
<=40 

NA 

300 
300 
300 
300 

NA 

300 
300 
300 
300 

NA 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

Acetates 
n-Buty acetate 
sec-Biityl acetate 
CellosoKe acislate 
Ethyl £ce:tala (WIS) 
Isoamyl acetate 
lsobut/1 jcetcte 
Methyl a :etat5 
Isopropy! acetate 
n-Propyl acetate (MS) 

8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 

50-150 
50-150 
50-150 
50-150 
50^150 
50-150 
50-150 
50-150 
50-150 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

0.78 mg/L 
0.65 mg/L 
1.2 mg/L 
0.76 mg/L 
0.74 mg/L 
0.80 mg/L 
0.68 mg/L 
0.74 mg/L 
1.1 mg/L 

5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 

Alcohol:! 
Tert-Aini'l alcohol 

Isobutunol 
n-Bulanc 1 
Sec-Buliinol 
Tert-Butiinol 
EthanoliMS) 
Methanol (MS) 
n-PropariOl 
Isopropanol (MS) 

8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 

50-150 
50-160 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 
50-150 

<=50 
<=50 
<=50 
<=50 
.<=50 
<=50 
<=50 
<=50 
<=50 

0.26 mg/L 
0.15 mg/L 
0.16 mg/L 
0.21 mg/L 
0.18 mg/L 
0.25 mg/L 
0.25 mg/L 
0.25 mg/L 
0.28 mg/L 

1.0 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 
1.0 mg/L 

Cellosolves 
Sutylcelosolve 
Ethyl celosolve (2-EthoxyelhanoI) 

8015 (DAI) 
8015 (DAI) 

1 
1 

50-150 
50-150 

<=50 
<=50 

1.6 mg/L 
5.4 mg/L 

5.0 mg/L 
20 mg/L 

Glycols 
Diethyeiie glycol 
Ethylene glyojl (MS) 
Propylisne glycol (MS) 
Tetraethylene glycol 
Triethyleie gtiTcol 

8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 

50-150 
50-150 
50-150 
50-150 
50-150 

<=50 
<=50 
<=50 
<=50 
<=50 

1.7 mg/L 
0.78 mgrt. 
0.90 mg/L 
1.6 mg/L 
1.0 mg/L 

5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
10 mg/L 
5.0 mg/L 

Miscellaneous Soh/ents 
Cyclohejanore 
1,4-Dioxune 
2-Nitropr3pan= 
Tetrah/drofuran (MS) 

8015 (DAI) 
8015 (DAI) 
8015 (DAI) 
8015 (DAI) 

1 
1 
1 
1 

50-150 
50-150 
50-150 
50-150 

<=50 
<=50 
<=50 
<=50 

1.5 mg/L 
0.78 mg/L 
1.0 mg/L 

0.84 mg/L 

5.0 mg/L 
5.0 mg/L 
5.0 mg/L 
5.0 mg/L 

Non-routine Solvents 
Allyl alDchol 
DiacetDre alcohol 
2-Penlarone 

D DAI = Direct Aqueous Injection 

8015 (DAI) 
8015 (DAI) 
8015 (DAO 

1 
1 
1 

50-150 
50-150 
50-150 

<=50 
<=50 
<=50 

0.38 mg/L 
0.51 mg/L 
0.36 mg/L 

1.0 mg/L 
5.0 mg/L 
1.0 mg/L 

HAPs bi Direct Aqueous Injection GC/FID 
AcetalJehyda 
Methanol 
Melhanoi 
ProplonEldehyde 
Methyl e hyl ketone (MEK) 

NCASI 99.01 
NCASI 99.01 
NCASI 94.03 
NCASI 99.01 
NCASI 99.01 

30 
30 
31 
30 
30 

70-130 
70-130 
70-130 
70-130 
70-130 

<=30 
<=30 
<=30 
<=30 
<=30 

0.26 mg/L 
2.5 mg/L 

0.082 mg/L 
0.14 mg/L 
0.14 mg/L 

1.0 mg/L 
50 mg/L 

0.50 mg/L 
1.0 mg/L 
1.0 mg/L 

[j DAI = Direct Aqueous Injection 1 
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PARAMETER 

Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(7oRPD) 

MDL 

(ug/L) ! 

RL 

(ug/L) 

Volatiles in Groundwater by GC/HECD and PID or FID 
Benzene (MS) 
Bromodichloromethane 
Bromofonn 
Bromomethane 
!Cari3on tetrachloride 
Chlorobenzene (MS) 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-Dlchlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-DichIoroethane 
1,2-Dichloroethane 
1,1-Dichloroethene (MS) 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dk;hloropropane 
cis-1,3-Dichloropropen6 
trans-1,3-Dichloropropene 
Elhylbenzene 
Methylene chlorkle 
Methyl l-butyl ether (MTBE) 
Styrene 
1,1,2,2-Telrachloroethane . 
Tetrachloroethene 
Toluene (MS) 
1,1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene (MS) 
Trjchlorofluoromelhane 
Vinyl Chloride 
o-Xylene 
m&p-Xylene 
Total Xylenes 
Surrogates 
Bromochloromethane 
a.a.a-Trifluorotoluene 

8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
6021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 
8021(5030) 

8021(5030) 
8021(5030) 

79-123 
70-130 
70-130 
50-150 
70-130 
80-123 
50-150 
D-130 
70-130 
50-150 
70-130 
70-130 
70-130 
70-130 
50-150 
70-130 
70-130 
73-128 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 

1 70-130 
70-130 
78-123 
70-130 

1 70-130 
70-130 
50-150 
50-150 
70-130 
70-130 
70-130 

57-127 
71-124 

<=30 
<=30 
<=30 
<=50 
<=30 
<=30 
<=50 
<=100 
<=30 
<=50 
<=30 
<=30 
<=30 
<=30 
<=50 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=50 
<=50 
<=30 
<=30 
<=30 

NA 
NA 

0.14 
0.17 
5.0 
0.25 
0.25 
0.43 
0.37 
10 

0.12 
0.41 
0.15 
0.38 
0.28 
0.25 
0.25 
0.19 
0.15 
0.23 
0.26 
0.15 
0,38 
0.20 
0.23 
0.15 
0.10 
0.28 
0.13 
0.48 
0.17 
0.15 
0.24 
0.20 
0.14 
0.39 
0.30 
0.13 
0.31 
0.44 

NA 
NA 

1.0 1 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
5.0 
10 
1.0 

L 10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 

NA 
NA 

Non-Routine Analyte 
Isopropyl ether 8021(5030) 1 1 1 40-140 <=50 0.44 10 
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PARAMETER 
Meth/lene cnloride 
Methylene cnloride 
Meth' t-biityl ether (MTBE) 
jMelh:'t-bi.tyl ether (MTBE) 
Styreie 
Styre ie 
1,1 2,2-telrachloroethane 
1,1 2,2-Tetr£ichloroethane 

|Tet'a rhioroelhene 
Tetra;hloroethene 
Toluene (MS) 
Tolueie (MS) 
1,1,1-Trichloroethane 
1,1,1-Trichloroethane 
1,1,2-Trichlor06thane 

|l,l,2-Trichloroethane 
Trichi iroethene (MS) 
Trichi noelhene (MS) 
1 Trichi jrofluoromethane 
Trichi srofliioromethane 
Vinvi Chloride 
VInvl Ohiorlde 
o-X'/itne 
o-X'/lsne 
m&|3-;Cylene 
'm&p-;Cylene 
Total Xyleres 
STotEilXyleres 
Surrogate!!* 
Brornt chlo omethane 
Brornc chloromethane 
a,a,i3-"rinuorotoluene 
a,a,;J-"rifluorotoluene 

Soils, Solids, and Semisolids 

METHOD 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
6021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035exl) 
8021(5035) 

8021 (5035exl) 
8021(5035) 

8021 (5035ext) 
8021(5036) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035ext) 
8021(5035) 

8021 (5035exl) 

8021(5035) 
8021 (5035ext) 

8021(5035) 
8021 (5035exl) 

REF 

1 

ACC 

(VoREC) 
40-224 
40-224 
70-130 
70-130 
70-130 
70-130 
58-166 
58-166 
53-150 
53-150 
64-144 
64-144 
72-170 
72-170 
61-182 
61-182 
56-133 
55-133 
48-165 
48-165 
20-216 
20-216 
50-150 
50-150 
62-138 
62-138 
62-138 
62-138 

46-132 
46-132 
64-139 
64-139 

PREC 

(%RPD) 
<=40 • 
<=40 
<=30 
<=30 
<=30 
<=30 
<=48 
<=48 
<=57 
<=57 
<=25 
<=25 
<=47 
<=A7 
<=53 
<=53 
<=25 
<=25 
<=37 
<=37 
<=61 
<=61 
<=25 
<=25 
<=49 
<=49 
<=49 
<=49 

NA 
NA 
NA 
NA 

MDL 

(ug/kg) 
2.6 
100 
1.1 
44 
1.0 
40 
1.0 
40 

0.70 
28 
1.2 
48 

0.87 
35 

0.70 
1 28 

0.67 
27 
2.1 
84 
1.0 
40 
1.0 
40 

1 1.0 
40 
2.0 
80 

NA 
NA 
NA 
NA 

RL 

(ug/kg) 
25 

1000 
50 

2000 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 

L 200 
5.0 
200 
5.0 
200 

1 5.0 
200 
5.0 
200 
10 

400 

NA 
NA 
NA 
NA 

(exl)= methanol extradion; 1ml methanol per gram of sample and analysis of lOOuL of extract. MDL are extrapolated from the dired 
purqe soils, assumming the methanol extraction paramenters. 



Appendix B, Revision 0 
Effective Date: 02.03.03 

Page 10 of 24 

i l W f ! l ? i d ^ T 
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PARAMEIER 

JD0II5, isoi ias, i 

METHOD REF 

ACC 

(%REC) 

and Semiso l ids 

PREC 

(%RPD) 

MDL 

(ug/kg) 
RL 

(ug/kg) 

Chlorinated Pesticides by GC/EC 
Aldrin (MS) 
alpha-BHO 
bela-BHO 
gamma-BHC (Lindane) (MS) 
delta-BHC 
Technical Chlordane 
alpha Chlordane 
gamma Chlordane 
Chlorobenzilate 
4,4'-DDD 
4.4'-DDe 
4.4'-DDT (MS) 
Dieldrin (MS) 
Endosulfan I 
Endosulfan 11 
Endosulfan sulfate 
Endrin (MS) 
Endrin aldehyde 
Endrin ketone 
iHeptachlor (MS) 
Heptachlor epoxide 
Isodrin 
Kepone 
Methoxychlor 
Toxaphene 
Surrogates 
Tetrachloro-m-xylene 
Decachloroblphenyl 

8081(3550) 
8081(3550) 
8081(3550) 
8031(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
6061(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 

I 8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 

8081(3550) 
8081(3550) 

1 

1 

34-124 
22-125 
36-144 
35-132 
32-140 
41-177 
40-139 
39-143 
73-201 
37-149 
33-139 
46-156 
40-133 
31-133 
34-150 
45-163 
42-137 . 
37-152 
44-165 
31-142 
29-133 
14-188 
10-65 

37-185 
36-159 

30-150 
30-150 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 

0.11 
0.24 
0.29 
0.15 
0.12 
3.3 

0.11 
0.13 
3.8 

0.35 
Q.54 
0.31 
0.31 
0.17 
0.22 
0.44 
0.43 
0.31 
0.3B 
0.28 
0.17 
0.33 
6.7 
0.20 
33 

NA 
NA 

1.7 
1.7 
1.7 
1.7 
1.7 
17 
1.7 
1.7 
17 
3.3 
3.3 [ 
3.3 
3.3 
1.7 
3.3 
3.3 
3.3 
3.3 
3.3 
1.7 
1.7 
3.3 
170 
17 
170 

NA 
NA 
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PARAMETER 

Soils, Solids, and Semisolids 

METHOD REF 

ACC 

(%REC) 

PREC 

(%RPD) 

MDL 

(ug/kg) 

RL 

_ (ug/kg) 

Po^/chlo^inated Biphenyls as Aroclors by GC/EC 
PCE5-- 016 
PCB'221 
PCB 1232 
PCEi-1 242 
PCEi-- 248 
PCE1-' 254 
PCtt-' 260 
POEM 268 
Surrojatesi 
2,4,l5.f.-Tetiachloro-m-xylene 
Decachloroblphenyl 

8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3560) 
8082(3550) 
8082(3550) 

8082(3550) 
8082(3550) 

1 24-132 
30-130 
30-130 
30-130 
30-150 
30-150 
28-153 
30-150 

30-150 
30-150 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 

3.9 
17 
6.7 
6.7 
6.5 
6.7 
4.4 
2.4 

NA 
NA 

33 
67 
33 
33 
33 
33 
33 
33 

NA 
NA 

Polychlorinated Biphenyls Congener Homologs by GC/MS (SIM) 
Monoc hlorobiphenyls 
Dichio obiphenyls 
Tridilcrobiphenyls 
Tetrac ilorooiphenyls 
Pentachlorc biphenyls 
Hexjiclilorobiphenyls 
Heptachlorobiphenyls 
Odact lorobiphenyls 
Nonacilorobiphenyls 
Decsichlorobiphenyl 
Surro£iate 
DeCcidilorohiphenyH 3C12 

680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 
680/(3550) 

680/(3550) 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

17 

30-130 
30-130 
30-130 
40-140 
40-140 
40-140 
40-140 
40-140 
30-130 
30-130 

30-130 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 

0.51 
0.49 
0.42 
0.97 
0.74 
0.66 
1.2 
1.2 
1.5 
1.5 

NA 

3.3 
3.3 
3.3 
6.7 
6.7 
6.7 
10 
10 
17 
17 

hiA 
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PARAMETER | 

1 
Soils, Solids, and Semisolids 

METHOD REF 1 
ACC 

(%REC) 1 

PREC 1 

(7oRPD) 1 

MDL 1 
(ug/kg) 1 

RL 1 

(ug'kg) 

Phosphorus-containing Pesticides and Herbicides by GC/NPD-FPD | 
|Azinphos methyl 
Bolstar (Sulprofos) 
Chlorpyrifos 
Coumaphos 
pemeton-O 
iDemeton-S 
piazinon (MS) 
pichlon/os 
pimethoate 
pisulfoton 
EPN 

[Ethoprop 
Famphur 
Fensulfothion 

Fenthion 
1 Malathion 
Merphos/Merphos oxone 

jMevinphos 
jMonocrotophos 
Naled 
Parathion, ethyl (MS) 
Paralhion, methyl (MS) 

1 Phorate 
Ronnel (MS) 
Stirophos (Tetrachlorvinphos) 
Sulfotepp (MS) 
Thionazin (MS) 
JTokuthion (Prothiofos) 
Trichloronale 
{Surrogate 
Triphenylphosphate 

8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
3141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 
8141(3550) 

t 8141(3550) 
8141(3550) 

t 8141(3550) 
8141(3550) 

8141(3550) 1 

30-150 1 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 
30-150 

28-152 

<=50 1 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
^SO 
<=50 
<=50 
<=50 
<=50 

1 <=50 
1 <=50 

<=50 
<=50 
<=50 
<=50 
<=50 

NA 

36 1 
9.4 
12 
28 
7.2 
27 
13 
9 
17 
10 ' 
14 
9.4 
13 
23 
6.6 
9.6 
17 
9.3 
320 
22 
8.4 
5.8 
12 
10 
12 
7.2 
7.4 

[ 6.5 
8.5 

NA 

66 1 
33 
33 
33 
83 
83 
33 
66 
66 
66 
33 
17 
66 
330 
33 
33 
33 
66 
330 
330 
33 
17 
33 
33 
33 
17 
33 
33 
33 

NA 1 

Chlorinated Herbicides by GC/EC | 
2.4-D (MS) 
2.4-DB 
2,4.5-T (MS) 
2.4.5-TP (Sllvex) (MS) 

palapon 
picamba 
pichlorprop 
pinoseb 
MORA 
MCPP 
Pentachlorophenol 

• Surrogates 
|2.4-Dichlorophenyl acetic acid 

8151 
8151 
8151 
8151 
8151 
6151 
8151 

' 8151 
8151 
8151 
8151 

8151 1 

29-161 
20-182 
33-165 
39-137 
D-132 
36-154 
11-125 
D-116 
30-144 
30-140 
10-207 

34-127 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 

I 0.76 
0.74 
0.54 
0.53 
2.4 
1.7 

0.92 
9 

360 
1 200 

2.8 

1 NA 

8.3 1 
9.3 
8.3 
8.3 

2000 
20 
100 
100 

200O 
2000 

17 

NA 

jNon-Routine Compounds 
iPicloram 1 8151 | 1 | 30-150 | <=50 j 3.3 [ 8.3 | 
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PAi^^METER 

Soils, Solids, 

METHOD REF 

ACC 

(%REC) 

and Semisolids 

PREC 

(VoRPD) 

MDL 

Jug/kg) 

RL 

(ug/kg) 

Vol2>ti es by GC/MS 
Acetone 
Acelone 
Aceloiiilrile 
Aceionitrile 
Acre le in 
Acrclein 
Acryloiitrile 
AcrylonitrilE' 
Ben;;ene (MS) 
Ben::eiie (MS) 
Bronc benzene 
Bronc benzene 
Bronc chloromethane 
Brom 0 ch loromethane 
BromcdichlDromethane 
Bromodichlaromelhane 
Bromoform 
Bromoform 
Bromomethane 
Bromomethane 
2-Butanone (Methyl Ethyl Ketone-MEK) 
2-Bufanone (Methyl Ethyl Ketone-MEK) 
n-Buty benzene 
n-Buty benzene 
sec-!3itylbenzene 
sec-Sitylbenzene 
tert-Hutylbenzene 
tert-Hutylbenzene 
Carton disulfide 
Carbon disulfide 
Cartjoii tetrachloride 
Carbon tetrachloride 
Chlo-o)enzi2ne(MS) 
Chlo-0 3enzena(MS) 
2-Chlo •o-1,Cl-butadiene (Chloroprene) 
2-Chlo o-1,Cl-butadiene (Chtoroprene) 
Chlo;o3thare 
ChlOiO ithare 
2-Chlo oethyf vinyl ether 
2-Chlooethvl vinyl ether 
Chloioorm 
Chloaorm 
Chlooneth.ane 
Chloonelhane 
3-Chlo oproaene (Allyl chloride) 
3-Chlo; opropene (Allyl chtoride) 
2-ChlOiOtoluene 
2-Chioiotoluene 
4-Choiotoluene 
4-Choiotoluene 

6260(5035) 
8260(5035ext) 

1 8260(5035) 
1 8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(50356X1) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5Q35ext) 

8260(5035) 
8260(5035ext) 

6260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035exl) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(50356X1) 

8260(5035) 
8260(5035exl) 

8260(5035) 
8260(5035exl) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8250(5035ext) 

8260(5036) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(503Sext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035exl) 

8260(5035) 
8260(5035exl) 

A 

1 

1 

1 

30-195 
30-195 
61-148 
61-148 
D-123 
D-123 
44-125 
44-125 
65-130 
65-130 
77-147 
77-147 
63-136 
63-136 
71-120 
71-120 
58-134 
58-134 
22-184 
22-184 
30-185 
30-185 
59-120 
59-120 
60-128 
60-128 
62-140 
62-140 
43-143 
43-143 
56-128 
66-128 
69-128 
69-128 
65-137 
65-137 
46-152 
46-152 
D-208 
D-208 
70-124 
70-124 
42-143 
42-143 
40-165 
40-165 
49-219 
49-219 

45-218 
45-218 

<=100 
<=100 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<;=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=50 
<=S0 
<=50 
<=50 
<=S0 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 
<=100 
<=100 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

5 
510 
15 

4000 
21 

2000 
4.3 

2000 
0.38 
46 

0.31 
55 

0.51 
98 

0.31 
86 

0.68 
45 

0.57 
100 
0.28 
170 
0.48 
140 
0.80 
65 
1.1 
63 

0.40 
78 

0.35 
120 
0.74 
62 

0.48 
100 
0.57 
100 
50 

2000 
0.44 
39 
1.4 
100 
0.79 
100 
0.28 
72 

0.35 
72 

50 
2000 
200 
8000 
100 

4000 
100 

4000 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
25 

1000 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
50 

2000 
5.0 
200 
5.0-
200 
5.0 
200 
5.0 
200 
5.0 
200 
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PARAMETER 
Dibromochloromethane 

1 Dibromochloromethane 
l,2-Dibromo-3-chloropropane (DBCP) 
1,2-Dibromo-3-chIoropropane (DBCP) 
1,2-Dibromoethane (EDB) 
1,2-Dibromoethane (EDB) 

pibromomelhane 
pibromomethane 
11,2-Dichlorobenzene 
1,2-Dichlorobenzene 

11,3-Dichlorobenzene 
1,3-Dichlorobenzene 
1.4-Oichlorobenzene 

11,4-Dichlorobenzene 
trans-1,4-Dichloro-2-butene 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,1-Dichloroethane 
1,2-Dichloroelhane 
1,2-Dichloroethane 
cis-1,2-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
lrans-1,2-D"ichloroethene 
1,2-Dichloroethenes (total) 
1,2-Dichloroethenes (total) 
l.l-Dlchloroethene(MS) 
1,1-DichlorQethene(MS) 
1,2-Dichloropropane 
1,2-Dichloropropane 
1,3-Dichloropropane 

ll,3-Dichloropropane 
12,2-Dichloropropa ne 
2,2-Dichloropropane 
1,1-Dichloropropene 
1,1-Dlchloropropene 
ds-1,3-Dichloropropene 
ds-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Elhylbenzene 

lEthylbenzene 
Ethyl methacrylate 
Ethyl methacrylate 
Hexachlorobutadiene 
Hexachlorobutadiene 

|2-Hexanone 
|2-Hexanone 

Soils, Solids, and Semisolids 

METHOD 
8260(5035) 

82B0(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035exl) 
8250(5035) 

8260(50356X1) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8250(5035exl) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

i 8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

t 8250(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) ' 

8260(5035ext) 
8260(5035) 

826Q(5035ext) 
8260(5035) 

8260(5035exl) 
1 8250(5035) 

8260(5035ext) 
8260(5035) 

1 8260(5035ext) 
8260(5035) 

8260(5035ext) 
8250(5035) 

. 8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 

REF 

ACC 

(VoREC) 
70-124 
70-124 
21-180 
21-180 
76-130 1 
76-130 
71-134 
71-134 
55-132 
56-132 
56-136 
56-136 
44-139 
44-139 
27-150 
27-150 
D-184 
0-184 
34-166 
34-166 
39-158 
39-168 
33-150 
33-150 

1 23-159 
1 23-159 

33-150 
33-150 
46-142 
46-142 
72-118 
72-118 
73-146 
73-145 
28-187 
28-187 
76-126 
76-126 

j 71-123 
71-123 
66-128 

1 66-128 
71-120 
71-120 
66-152 

1 66-152 
1 29-155 

29-135 
46-163 
46-163 

PREC 

(VoRPD) 
<=50 
<=50 

<=100 • 
<=100 
<=50 
<=50 
<=50 
<=5Q 
<=50 j 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

1 <=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

1 <=50 
<=50 
<=50 

1 <=50 
1 <=50 

<=50 
<=50 
<=50 
<=50 

I <=100 
<=100 
<=50 
<=50 

MDL 

(ug/kg) 
0.39 1 
66 

0.86 
95 

0.57 
84 

0.48 
120 
1.1 
46 

0.39 
51 

0.54 
60 
1.5 
200 
2.2 
60 
0.8 
35 

0.66 
100 
0.39 
58 

0.80 
52 

0.31 
78 

0.58 
1 82 

0.65 
96 
0.4 
73 

0.35 
1 59 
1 0.6 

89 
0.7 
100 
1.0 
59 

1 0.30 
1 50 

1.5 
100 

1 0.87 
100 
0.43 
500 

RL 

(ug/kg) 
5.0 1 
200 
10 

400 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
10 

400 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 

I 200 
10 

400 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 

1 5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
25 

1000 
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PAFAMETER 
[lodDnethane 
lodanethane 
IsoDUtyl alcohol 
lsoi}utyl alcohol 
Isounipylbanrene 
Isoiampylbanzene 
p-lJO|jropyltcluene 
p-ls.opropyltciuene 
MehiicrylCinlirile 
Me hiicrylcnilrile 
Melh"lene chloride 
Meihj'lene chloride 
Meih>1me:haciylale 
Mel hyl mei.hacry late 
4-li/lelhyl-2-pentanone (MIBK) 
4-Melhyl-2-pentanone (MIBK) 
[Meihyl t-butyl ether (MTBE) 
Meih;'lt-bi:tyl ether (MTBE) 
Naph halene 
Naph halene 
iPertschlorcethane 
Pertachloroethane 
ProDionitrile (ethylcyanide) 
ProDionitriie (ethylcyanide) 
n-P:o|)ylbenzene 
n-P-opylbenzene 
Styiene 
Styieiie 
1,1,1,2-Tetrachloroelhane 
1,1,1,2-Tel-achk)roethane 
1,1,2,.>-Tet.achloroelhane 
1,l,2,;!-Teti-achloroethane 
Tetrac hioroetfiene 
Tetrac hloroettiene 
Tolieiie (MS) 
Toluene (MS) 
1.2,5-'rrichlorobenzene 
1,2,;J-Trichlorobenzene 
1,2,4-'"richl3robenzene 
1,2,4-"richbrobenzene 
1,1.l-"richloroeltiane 
1,1,l-'"richloraethane 
1,1,:!-'"richloroethane 
1,1,:!-"richloroethane 
Trichkroettene(MS) 
iTriclilcroetl-ene(MS) 
.Triclilc rofluoromethane 
iTricl̂ ic rofluijromethane 

Soils, Solids, and Semisolids 

METHOD 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035exl) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(S035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035exl) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(50358X1) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 

REF 

ACC 

(VoREC) 
35-162 
35-162 
74-136 
74-136 
75-134 
75-134 
39-141 
39-141 
60-142 
60-142 
29-153 
29-153 
54-155 
54-155 
47-160 
47-160 
37-168 
37-168 
42-250 

1 42-250 
D-195 
D-195 
58-142 
58-142 
67-134 
67-134 
73-121 
73-121 
64-143 
64-143 
59-138 
59-138 
64-134 
64-134 
63-133 
63-133 
29-169 
29-169 
49-152 
49-152 
70-123 
70-123 
66-127 
65-127 
64-126 
64-126 
38-146 
38-146 

PREC 

(VoRPD) 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<:=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
•==50 
<=50 
<=50 
<=50 
<=100 
<=100 

MDL 

(ug/kg) 
0.5 
100 
22 

4000 
3.8 
55 

0.44 
86 
6.7 

2000 
0.54 
51 
2.8 
100 
0.38 
140 
0.47 
96 

0.42 
120 
0.48 
500 
9.3 

2000 
0.48 
79 

1 0.53 
130 
0.56 
41 

1 0.57 
79 

0.98 
89 

0.65 
63 
3.4 
100 
0.44 
94 

0.54 
110 
0.97 
41 

0.77 
100 
2.0 
54 

RL 

(ug/kg) 
5.0 
200 
200 
8000 
5.0 
200 
5.0 
200 
100 

4000 
5.0 
200 
5.0 
200 
25 

1000 
50 

2000 
5.0 
200 
25 

1000 
100 

4000 
5.0 
200 j 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 1 
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PARAMETER 
1,2,3-Trichloropropane 
11,2,3-Trfchloropropane 
1,1,2-TrichIoro-1,2,2-trifIuoroethane 
1,1,2-Trichloro-1,2,2-trifluoroethane 

11,2,4-Trimethylbenzene 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

|l,3,5-TrimethyIbenzene 
Vinyl acetate 
Vinyl acetate 
IVinyl chloride 
Vinyl chloride 
Xylenes (total) 
Xylenes (total) 

lo-Xylene 
o-Xylene 
m&p-Xylene 
m&p-Xylene 

1 Surrogates 
p-Bromofluorobenzene 
p-Bromofluorobenzene 
Dibromofluoromelhane 
Dibromofluoromethane 
|ToIuene-d8 
ToIuene-d8 
|(ext) = methanol extraction; ImL methanol f 

Soils, Solids, < 

METHOD 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035exl) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8250(5035exl) 
8260(5035) 

8250(5035exl) 
8250(5035) 

8260(5035ext) 
8250(5035) 

8260(5035ext) 
8260(5035) 

8250(5035ext) 
8260(5035) 

8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8250(5035) 
8260(5035ext) 

REF 

1 

ACC 

(VoREC) 
33-210 
33-210 
70-130 
70-130 
74-133 
74-133 
72-124 
72-124 
D-184 
D-184 
38-151 
33-151 
74-122 
74-122 
74-122 
74-122 
74-121 
74-121 

68-121 
68-121 
66-127 
66-127 
65-128 
65-128 

and Semisolids 

PREC 

(VoRPD) 
<=50 
<=5a 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

<=100 
<=100 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 
NA 
NA 
NA 
NA 

MDL 

(ug/kg) 
0.24 
85 

0.46 
100 
0.80 
120 
1.7 
39 
1.1 
100 
1.5 
100 
0.97 
140 
0.31 
56 
2.3 
96 

NA 
NA 
NA 
NA 
NA 
NA 

er gram of sample and analysis of 25uL (0.025mL) of extract 

RL 

(ug/kg) 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
10 

400 
5.0 
200 
10 

400 
5.0 
200 
5.0 
200 

NA 
NA 
NA 

L NA 
NA 
NA 

Non-Routine Compounds 
|1-Chlorohexane 
1-Ohlorohexane 

ICyclohexane 
Cyclohexane 
Cydohexanone 
Oydohexanone 
Diethyl ether 
Diethyl ether 

iFuran 
iFuran 
Methyl acetate 
Methyl acetate 
Methyl cydohexane 
Methyl cydohexane 
Tetrahydrofuran 

iTetrahydrofuran 

8260(6035) 
8260(5035ext) 
8260 (5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

[ 8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 

70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 
70-130 

1 <=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

1 <=50 
<=50 
<=50 
<=50 
<=50 

1 <=50 
<=50 
<=50 

<=50 

I 0.72 
100 
0.8 
200 
15 

1000 
0.78 

1 200 
0.36 
100 
1.6 
200 
0.48 
200 
0.36 

i 100 

5.0 
200 
10 

400 
50 

2000 
10 

1 400 
5.0 
200 
10 

j 400 ' 
10 

400 
5.0 

; 200 
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PARAMETER 

Soils, Solids, and Semisolids 

METHOD REF 

ACC 

(VoREC) 

PREC 

(VoRPD) 

MDL 

(ug/kg) 

RL 

(ug/kg) 

, Serni rolatiles (Base-Neutrals/Acids) by GC/MS 
Aceniiphthsne (MS) 

Aceniiphthene (MS) 

Aceniiphth/lene 

, Acen; phth/lene 

'Acetojhenane 
2-Ai:e y Ian- inofluorene 
4-A-nhobiphenyl 
Anilinii 
AntlKiicene 

Antlirsicene: 

Aramie 
Benziiline 
Benzc(a)arthracene 

Benzo(a)arthracene 

Benzoic add 
Ben.M;b1fluoranlhene 

Ben.io;b)Huoranthene 

Bea:o'k)flu3ranthene 

Ben::o;k)fluoranthene 

'Ben::og,h,liperyiene 

Ben;:o;g,h,riperytene 

'Ben:;oa)pyrene 

Ben-.'.oi a)pyi'ene 

Ben::yl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroetnyl) ether 
Bis(;'-chloroisopropyl) ether 
Bis{::-ethylhsxyl) phthalate 
i4-Br()n ophenyl phenyl ether 
Butyl bjnzyl phthalate 
Carbazole 
4-Chloioaniline 
4-Chloio-3-methylphenol (MS) 
2-Chioionaphthalene 
2-Chioiophencl (MS) 
4-Chioiophenvlphenyl ether 
Chryueie 

Chryseie 

8270(3550) 
6270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
(Low Level) 
8270(3550) 
6270(3550) 
8270(3550) 
8270(3550) 

(Low Level) 
8270(3550) 
8270(3560) 
8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
(Low Level) 
8270(3550) j 
8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
(Low Level) 

•4 

1 

39-104 

28-110 

37-112 

23-125 

24-108 
D-126 
10-47 
D-86 

34-120 

1 28-136 

1 D-140 
1 D-95 

28-134 

31-146 

10-94 
I 29-128 

30-139 

25-127 

42-129 

33-122 

21-149 

30-128 

28-128 

21-110 
34-102 
27-96 
30-94 
39-122 
33-94 
44-121 
26-129 
18-94 

22-124 
42-96 
22-109 
38-101 
35-130 

39-134 

<=50 

<=50 

<=50 

<=50 

<=50 
<=100 
<=50 
<=10O 
<=50 

<=50 

<=100 
<=100 
<=50 

<=50 

<=10O 
<=50 

<:=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

<=50 

34 

0.90 

25 

0.86 

28 
26 
100 
23 
32 

0.96 

30 
330 
36 

0.76 

180 
33 

0.96 

13 

0.98 

23 

0.61 

32 

0.90 

38 
32 
37 
32 
44 
30 
32 
30 
29 
40 
37 
41 
26 
31 

1.0 

330 

6.7 

330 

6.7 

330 
330 
330 
330 
330 

6.7 

330 
1 2700 

330 

6.7 

1700 
330 

6.7 

330 

6.7 

330 

6.7 

330 

6.7 

330 
330 
330 
330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 

6.7 
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PARAMETER 
Diallate 
Dibenz(a,h)anlhracene 

iDibenz(a,h)anthracene 

lOibenzofuran 
Di-n-butylphlhalale 
1,2-Dichlorobenzene 
! 1,3-Dichlorobenzene 
1,4-Dichlorobenzene (MS) 
3,3'-Dichlorobenzidine 
2.4-Dichlorophenol 
2,6-Dichiorophenol 
Diethylphthalate 
Dimethoate 
p-(Dimethylamino)azobenzene 
7.12-Dimethylbenz(a)anthracene 
3,3'-Dimethylbenzidine 
a,a-Dimethylphenelhylamlne 
2,4-Dimelhylphenol 
Dimethylphlhalate 
m-Dlnitrobenzene 
4,6-Dinilro-2-methylphenol 
2,4-Dinilrophenol 
2.4-Dinitrotoluene (MS) 
2,6-Dinitrotoluene 
Dinoseb(2-sec-ButyI-4,6-dinitrophenol) 

Dl-n-octylphthalate 
1,4-Dioxane 
Diphenylamine/N-nitrosodiphenylamine 
1,2-Diphenyl hydrazine 
Disulfoton 
Ethyl melhanesulfonale 
Elhyl parathion 
Famphur 
Fluoranthene 

Fluoranthene 

Fluorene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexacbtorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 

Soils, Solids, and Semisolids 

METHOD 
8270(3550) 
8270(3550) 
8270(3550) 

(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3560) 
8270(3550) 
8270(3550) 
8270(3650) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3560) 

(Low Level) 
8270(3550) 
8270(3550) 

(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

REF 

ACC 

(%REC) 
24-137 
29-126 

30-138 

34-112 
39-116 
31-85 
33-81 
25-93 
10-98 

37-103 
20-138 
37-112 

22-102 
D-124 
11-128 
D-58 
D-65 
45-99 
40-106 
D-134 
24-128 
19-126 
18-125 
42-109 
D-114 
38-126 
D-156 
16-113 
22-129 
31-65 

28-113 
28-113 
D-124 
18-137 

30-142 

35-112 

27-116 

34-103 
35-98 
19-107 
29-84 
D-164 

1 34-116 

PREC 

(VoRPD) 
<=50 
<=50 

<=50 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=100 
<=100 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<r=100 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 

1 <=50 

<=50 

<=so 

<=50 

<=50 
<=50 
<=50 
<=50 
<=100 
<=50 

MDL 

(ug/kg) 
28 
31 

0.88 

34 
39 
23 
23 
24 
26 
29 
24 
35 
35 
25 
25 

1700 
67000 

28 
35 
18 
31 
340 
22 
29 
27 
32 
44 
30 
48 
18 
28 
11 
58 
30 

0.86 

22 

0.78 

38 
27 
270 
19 

170000 
34 

RL 

(ug/kg) 
330 
330 I 

6.7 

330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
170O 

67000 
330 
330 
330 
1700 
170O 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

6.7 

330 

6.7 

330 
330 
330 
330 

170000 
330 
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PARAMETER 
lnde!ni)(1,2.3-cd)pyrene 

lnd£:ni)(1,2 3-cd)pyrene 

Isophiirone 
Isosafrole 
MetnapyriUme 
3-Meliylcholanlhrene 
Methyl melhanesulfonale 
1-Metiylnaphlhalene 

1 -Mel lylnaphthalene 

2-Met lylnaphthalene 

2-Met lylnaphthalene 

Metnyl parathton 
2-M5tiyl phenol (o-Cresol) 
3- Mel hyl phenol (m- Cresol) 
4-M3tliyl phenol (p-Cresol) 
3-aic 4-Msthyl phenol 
Naphtialene 

Naphtialene 

1,4-fisphthoquinone 
l-Naptithylaniine 
2-N;3pithyl3mine 
2-Nltr(ianiliiie 
3-Nitroanline 
4-Nitr<ianiline 
Nilrobsnzeie 
2-Nitr(.phenol 
4-Nitrciphenol(MS) 
4-Nitrc quin 3 line-1 -oxide 
N-N troso-CHN-bulylamine 
N-N tn)sodiethylamine 
N-N tmsodimethylamine 
N-N tmsodiphenylamine/DIphenylamine 
N-N tmsos-di-N-propylamine (MS) 
N-Nitmsomethylethylamine 
N-Ntri)somorpholine 
N-Nlmsoplperidlne 
N-Nitrnsopyrrolidine 
5-NI;rc-o-toluidine 
Peniachloroosnzene 
Pen :ai :hloronitrobenzene 
Penta.;hlon3phenol (MS) 
Phericcetin 

Soils, Solids, and Semisolids 

METHOD 
8270(3550) 
8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

REF 

1 

1 

"1 

ACC 

(VoREC) 
24-136 

17-164 

34-103 
25-133 
[>-110 
D-151 
37-108 
12-128 

30-111 

37-108 

30-111 

19-60 
34-108 
35-102 
35-102 
35-102 
36-94 

29-106 

D-122 
D-47 
D-51 

35-113 
22-99 

32-111 
24-110 
33-102 
13-133 
D-200 
32-99 
10-111 
10-132 
16-113 
17-110 
22-137 
18-129 
26-125 
20-108 
10-100 
30-133 
22-127 
17-140 
D-117 

PREC 

(VoRPD) ' 
<=50 

<=50 

<=50 
<=50 
<=100 
<=100 
<=50 
<=50 

<=50 

<=50 

<=50 

<=50 
<=50 
<=50 
c=50 
<=50 
<=50 

<=50 

<=100 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 

MDL 

(ug/kg) 
17 

0.65 

26 
17 

350 
22 
31 
22 

0.35 

29 

0.53 

15 
46 
40 
40 
40 
31 

0.71 

18 
.90 
140 
25 
30 
26 
31 
26 
25 
36 
32 
23 
200 
30 
30 
36 
17 
20 
22 
19 
IB 
25 
34 
34 

RL 

(ug/kg) 
330 

6.7 

330 
330 

67000 
330 
330 
330 

6.7 

330 

6.7 

330 
330 
330 
330 
330 
330 

6.7 

330 
330 
330 
1700 
1700 
1700 
330 
330 
1700 
3300 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1700 
330 
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PARAMETER 
Phenanthrene 

Phenanthrene 

Phenol (MS) 
jp-Phenylenediamine 
Phorate 
2-Ficoline 
jPronamide 
Pyrene (MS) 

Pyrene (MS) 

Pyridine 
Safrole 
Sulfotepp 
ll,2,4,5-TetrachIorobenzene 
2,3,4,5-Tetrachlorophenol 

|2,3,4,6-Tetrachlorophenol 
Telrachlorophenols (2,3.4,5 + 2,3,4,6) 
JThionazin 
to-Toluidine 
1,2,4-Trichlorobenzene (MS) 

|2,4,5-Trichlorophenol 
|2,4,6-Trichlorophenol 
Trichlorophenols (2,4.5 + 2,4,6) 
lo.o.o-Triethylphosphorothioate 
| l ,3,5-Trinitrobenzene 
ISurrogates 
|2-Fluorobiphenyl 
2-Fluorophenol 
Nilrobenzene-dS 
Phenol-d5 
p-Terphenyl-d14 
2,4,6-Tribromophenol 

Ortho Terphenyl 

Soils, Solids, and Semisolids 

METHOD 
8270(3550) 
8270(3550) 

(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

(Low Level) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

[ 8270(3550) 
8270(3550) 
8270(3550) -
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
(Low Level) 

REF 

ACC 1 

(VoREC) 
34-123 

32-127 

20-108 
D-130 
37-81 
19-76 
27-84 
36-132 

28-130 

D-107 
34-119 
31-102 
37-124 
14-138 
21-106 
21-106 
21-86 
10-58 

26-102 
44-110 
43-110 
43-110 
28-124 
D-131 

37-106 
31-105 
31-99 

31-105 
38-120 
26-127 

14-129 

PREC 1 
(%RPD) 

<=50 

<=50 

<=50 
<=100 
<=50 
<=50 
<=50 
<=50 

<=50 

<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

MDL 

(ug/kg) 
34 1 

0.80 

41 
1700 
22 
53 
17 
15 

1.2 

160 
20 
24 
21 
40 
40 
40 
22 
20 
38 
31 

1 32 
32 
26 
38 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

RL 1 

(ug/kg) 
330 1 

6.7 

330 
170O 
330 
330 
330 
330 

6.7 

330 
330 
330 
330 
330 
330 
330 
330 

1 330 
330 
330 

t 330 
330 
330 
330 

NA 
•NA 
NA 
NA 
NA 
NA 

NA 
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PARAMETER 

Soils, Solids, and Semisolids 

METHOD 1 REF 

ACC 

(VoREC) 

PREC 

(VoRPD) 

MDL 

(yg/kg) ^ 

RL 

(ug/kg) 

Non-Routine Compounds 
Alrsiziie 
Berziiidehyde 
1,4-Bi!nzo(iuinone 
1,1-B phenyl (1,1-Diph6nyl) 
Bis(2-ethyhexyl) adipate 
Caprclactam 
I-Cnioronaphthaiene 
2,3-Dimethylphenol 
|2,5-Dimethvlphenol 
2,6-DimethylphenoI 
3,4-DimethyIphenol 
l2,5-Dinitrophenol 
3-Nitniphenol 
Pheni 1 elhor (Diphenyl oxide) 
Tert>ireol 
1,2,3,; )-Tetrachlorobenzene 
1,2,3-TrichlorDbenzene 
l,3,;5-'"richlorobenzene 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

1 8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) ^ 

30-130 
30-130 
D-147 
42-128 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
33-98 
30-130 
30-130 
30-130 
21-138 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<:=50 
<=50 
<=50 

44 
26 
21 
28 
42 
65 
21 
20 
22 
18 
22 
19 
25 
17 
25 
21 
39 
38 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1700 
330 
660 
330 
330 
330 
330 
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fMi tE is f i fES 1 STL 

PARAMETER 

Soils, Solids, and Semisolids 

METHOD REF 

ACC 

(%REC) 

PREC 

(VoRPD) 

MDL RL 

(ug/kg) (ug/kg) 

Poychlorinated Dioxins and Furans by GC/MS (low resolution SIM) | 
Polychlorinated Dibenzo-p-dioxin 2,3,7,8-substltuted Congeners 
2,3,7,a-TCDD 1 8280 | 18 55-140 <=40 0.066 1 0.50 1 

Polychlorinated Dibenzo-p-dioxIn and Dibenzofuran Classes | 
tetra-ODD (MS) 
tetra-CDF (MS) 
penta-ODD (MS) 
Penta-CDF (MS) 
hexa-CDD (MS) 
hexa-CDF (MS) 
hepta-ODD (MS) 
hepta-ODF (MS) 
octa-CDD (MS) 
oda-CDF (MS) 
Intemal Standards 
2,3,7.8-tetra-CDD-13C12 
octa-CDD-13C12 

8280 
8280 
8280 
8280 
8280 
8280 
8280 
8280 
8280 
8280 

8280 
8280 

18 
18 
18 
18 

â 
18 
18 
18 
18 
18 

18 
18 

56-140 
53-163 
44-184 
73-148 
38-177 
63-164 

L 69-137 
61-147 
56-148 
55-148 

25-150 
25-150 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=50 
<=50 
<=50 
<=50 

NA 
NA 

0.066 
013 
0.085 
0.054 
0.051 
0.092 
0.12 
0.099 
0.18 
0.10 

NA 
NA 

0.50 
0.50 
050 
0.50 
0.50 
0.50 
1.0 
1.0 
1.0 
1.0 

NA 
NA 

Polyaromatlc Hydrocarbons by HPLC 
Acenaphlhene (MS) 
Acenaphthylene 
Anthracene 
Benzo(a)anlhracene 
Benzo(b)fiuoranthene 
Benzo(k)fluoranthene 
;Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Chrysene (MS) 
pibenzo(a,h)anlhracene 
Fluoranlhene 
Fluorene (MS) 

lndeno(1,2,3-cd)pyrene 
|1 -Methylnaphlhalene 
2-Melhylnaphlhalene 
Naphthalene (MS) 
Phenanthrene 
Pyrene (MS) 
Surrogate 
4-TerphenyI-d14 

8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 
8310(3550) 

8310(3550) 

1 

^ 

1 

28-110 
25-110 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
47-112 
40-140 
40-140 
33-110 
40-140 
25-110 
25-110 
26-91 

40-140 
43-124 

22-134 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

j <=40 
<=40 
<=40 

j <=40 
<=40 

I <=40 
[ <=40 

<=40 

NA 

4.6 
6.7 
1.3 
1.3 
1.5 
1.2 
3.6 

0.97 
0,97 
3.0 
5.3 
2.8 
1.3 
5.4 
5.9 

[ 6.9 
2.2 
4.0 

NA 

17 
17 
3.3 
3.3 
3.3 
3.3 
8.3 
3.3 
3.3 
8.3, 
8.3 
8.3 
3.3 
17 
17 
17 
3.3 
8.3 

NA 
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v.- jlT.ifV-^VvSsJ REFERENCES AND NOTES FOR APPENDIX B 

A "non-routine analyte" is an analyte Ihat requires advance notice prior to aaival in the laboratory. In general, al least one week notice 

is rsquired to ensure that the laboratory has sufficient instrument capacity, standards, and reagents to adequately process the 

samples 
Accuracy data are presented as recoveries for spikes or surrogates. For routine analysis of organics using S\A/-846 methods, 

p=ri;ent rec»veries are evaluated only on the subset spike compound lists specified by the methods unless noted in a pre-project 

plan or QAPP. An (MS) follovi/Ing the parameter name designates the routine matrix and laboratory control spike compounds 

Precision data are presented as relative percent difference (% RPD) and are advisory; i.e., nol used for laboratory control. Since 

rj;pi>rtable levels (above detection limil) for most of the organic parameters may not be delected In all environmental samples, 

p-ei;isior is usually based on duplicate spike data and evaluated according to method requirements. 
Accuracy and precision control limits are primarily derived from In-house laboratory data. Some accuracy and precision limits have 
bsei rounded to the nearest "5". In some cases, method limits may be used In lieu of In-house rimils because in-house limits are 
broiider then the method limits or are loo broad to be usable. 
ABURE\nATIONS USED IN THE APPENDIX 

PARAMiiTER-refers to Ihe compound, analyte, or measurement being tested or performed (the field of test) 

l/\E rHOD-refers to the reference method used to measure the parameter 

REI--a number designation that con-esponds to the method references and citations listed below 

ACO-acciuiacy control limits measured as percent recovery 

PRliC-precision measured as relative percent difference 

RL-reporting limit 

W D .-mei.hod detection limit 

D-a lalyts! detected (meets qualitative identification criteria) 

I IC:P-lndu.:tii/ely coupled (argon) plasma 

IC;P -inducti/ely coupled (argon) plasma coupled to a mass spectrometer 

h3 GF/\A -graphite tumace atomic absorption 

i C \//\A - cold vapor atomic absorption 

IC: - ion chromatography 
GCJHECD - gas chromatograph equipped with a Hall eledrolytic conductivity detedor 

GCyPID- gas chromatograph equipped with a photoknization detector 

GC/FID - gas chromatograph equipped with a flame tonizatkm detector 

GC/EC - g£s chromatograph equipped with an electron capture detedor 

GC/NPD - gas chromatograph equipped with a nitrogen-phosphorus detector 

GC/MS - gas chromatrograph equipped with a mass spectrometer 

H^t C -high performance liquid chromatography 
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REFERENCES AND NOTES FOR APPENDIX B 

REFERENCE 
Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (including Update III) USEPA Omce of Solid Waste 

and Emergency Response, Washington, DC. 
ASTM 3987-85: Standard Test Method for Shake Extraction of Solid Waste vflth Water. American Society of Testing 

andMatsrials(19g2). 
EPA 600/4-79-020;Methods for Chemical Analysis of Water and Wastes; U.S. EPA Office of Reseach and 

Development, CIndnnatI, OH, March 1983. 
EPA/CE-81-1 Technical Report, May 1981: Environmental Protectfon Agency/Corps of Engineers Technical 

Committee on Criteria for Dredged and Fill Material; Procedures for Handling and Chemical Analysis of Sediment and 

Water Samples. 
ASTM D240-87; Standard Test Method for Heat of Combustion of Liquid Hydrocarbon Fuels by Bomb Calorimeter. 

American Society of Testing and Materials (1991) 
Methods of Soil Analysis, American Society of Agronomy, Inc., Number 9, Part 2, page 570, (Walkley-Black 

Procedure). 
Determination of Total Organic Carbon in Sediment; USEPA Region II Environmental Ser/ces Division Monitoring 

Management Branch; Edison, NJ.Lloyd Kahn, QA Specialist. 7/10/86 
Methods for the Determination of Inorganic Substances in Environmental Samples, USEPA Office of Research and 

Development: Washington, DC August 1993, EPA/600/R-93/100. 
Method 1664;N-Hexane Extradable Material (HEM) and Silica Gel Treated N-Hexane Extractable Material (SGT-

HEM) by Extraction and Gravlmetry (Oil and Grease and Total Petroleum Hydrocarbons) EPA-821-B-94-004b, April 

1995. 
Method 314.0: Determination of Perchlorate in Drinking Water Using Ion Chromatography, revision 1.0, November 

1999. USEPA Office of Groundwater and Drinking Water. 
Development of an Analytical Method of the Determination of Acid Volatile Sulfides (AVS) in Sediments; EPA 

Contract No. 68-03-3534, October 1990. 
EPA/600/8-73/017: Microbiological Methods for Monitoring the Environment - Water and Wastes, December 1978. 

Method for the Determination of Gasoline Range Organics , State of Tennessee Department of Environment and 

Conservation, Dh/ision of Underground Storage Tanks 

FL-PRO Method, "Method for Determination of Petroleum Range Organics," FL DEP, Revision 1, November 1, 

1995. 
Method for the Determination of Extractable Petroleum Hydrocarbons by GC/FID ; State of Tennessee Department of 

Environment and Conservation. Effective May 1,1999. 
TNRCC Method for Total Petroleum Hydrocarbons, TNRCC Method 1005 (Revision 03, 6/1/01), State of Texas 

Method. 
Method 680: Determination of Pesticides and PCBs in Water and Soils/Sediment by Gas Chromatography/Mass 

Speclrometty. Noi/ember 1985. Physical and Chemical Methods Branch, Environmental Monitoring and Support 

Laboratory, Office of Research and Development, USEPA, Cincinnati, OH 

Test Methods for Evaluating Solid Waste, Third Edition; U.S. EPA Office of Solid Waste and Emergency Response: 

Washington, DC,. Method 8280 
California LUFT (Leaking Underground Fuel Tanks) Method; LUFT Manual: Guidelines for Assessment, Cleanup, 

and Underground Storage Tank Closure. State of California LUFT Task Force, May 1988. 
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TCLP Parameters (SW-846 Method 1311) 

1 1 ACC 1 PREC MDL RL 
METHOD 1 REF (%REC) | (%RPD) | (mg/L) (mg/L) 

Reg Level 
(mg/L) 

Metals 
A-simic (ICP) 
B.3rum(CP) 
C3cmium(lCP) 
Cirimium (ICP) 
L(!al(IC=) 
Mer:ury ;CVAA) 

S.3l<:nium (ICP) 
SilvJr(ICP] 

6010(3010) 
6010(3010) 
6010(3010) 
6010(3010) 
6010(3010) 

7470 
6010(3010) 
6010(3010) 

75-125 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 

<=20 
<=20 
<=20 
.<=20 
<=20 
<=20 
<=20 
<=20 

0.069 
0.010 
0.0055 
0.0066 
0.011 
0.0078 
0.058 
0.020 

0.20 
1.0 

0.10 
0.20 
0.20 
0.020 

0.50 
0.10 

5.0 
100.0 
1.0 
5.0 
5.0 
0.2 
1.0 
5.0 

Chlorinated Pesticides by GC/EC 
Chic rdane (technical) 
End in 
iLindane (gamma BHC) 
Miiflioxycihior 
Hcipachlor 
[Hfipachlor Epoxide 
Tc'Xapheiie 

8081 (3520) 
8081 (3520) 
8081 (3520) 
8081 (3520) 
8081 (3520) 
8081 (3520) 
8081 (3520) 

38-141 
37-128 
26-119 
30-163 
21-114 
43-118 
39-137 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

0.0045 
0.0049 
0.0015 
0.0035 
0.0007 
0.00013 
0.038 

0.025 
0.0050 
0.0025 
0.025 
0.0025 
0.0025 
0.26 

0.03 
0.02 
0.4 
10.0 

0.008 
0.008 
0.5 

I Surogatts 1 
Dcicichlorobiphenyl (DOB) 
Tetr.ichloro-m-xylene (TOMX) 

8081 (3520) 
8081 (3520) 

1 
1 

30-150 
30-150 

NA 
NA 

NA 
NA 

NA 
NA 

Ctilc rinated Herbicides by GC/EC 
:2,4-l) 
2,4,!-TPi;Silvex) 
SLHoga lJ 

DC A A 

8151 
8151 

8151 

1 
1 

1 

33-156 
48-135 

35-134 

<:=40 
<=40 

NA 

0.0065 
0.0027 

NA 

0.025 
0.025 

NA 

10.0 
1.0 

[Volatiles by GC/MS 
Beizene 
Ca-b3nteiachloride 
Choiobenzene 
Choiofomi 
1,2-Cichlo'oethane 
1,1-Clchlo-oethylene 

iMeihyl ethyl ketone (MEK) 
Tric:hlDroelhylene 
Tetra;hloroe:hylene 
Vin/i cMorde 
Suircgates 
p-t5r(imofljorobenzene 
Dibro Tiofltioromethane 
Toljene-dfl 

8260(5030) 
8260(5030) 
8260 (5030) 
8260(5030) 
8260 (5030) 
8250 (5030) 
8250 (5030) 
8260 (5030) 
8260 (5030) 
8260 (5030) 

6260 (5030) 
8260 (5030) 
8260 (5030) 

69-128 
67-136 
72-125 
72-124 
61-143 
57-132 
38-153 
70-123 
71-129 
50-U2 

70-119 

68-129 
74-122 

<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=50 

NA 
NA 
NA 

0.0019 
0.0096 
0.0020 
0.0024 
0.0036 
0.0062 
0.010 
0.0086 
0.0026 
0.0026 

NA 
NA 
NA 

0.020 
0.020 

. 0.020 
0.020 
0.020 
0.020 
0.10 
0.020 
0.020 
0.040 

NA 
NA 
NA 

as 
0.5 

100.0 
6.0 
0.5 
0.7 

200.0 
0.5 
0.7 

0.2 1 
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PARAMETER 

TCLP Parameters (SW-846 Method 1311) 

METHOD REF 
ACC 

(%REC) 
PREC 

(%RPD) 
MDL 

(mg/L) 
RL 

(mg/L) 
Reg Level 

(mg/L) 

Semlvolatiles (Base-Neutrals/Acids) GC/MS 
Cresols 
1,4-Dichlorobenzene 
2,4-Dinitrotoluene 
Hexachloroethane 
Hexachlorobenzene 
Hexachlorobutadiene 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Surrogates 
2-Fluorobiphenyl 
2-Fluorophenol 
Nitrobenzene-d5 
Phenol-d5 
p-Terphenyl-d14 
2,4,6-Tribromophenol 

8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 

8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 
8270 (3520) 

40-116 
36-91 
44-129 
27-93 
39-125 
35-106 
49-107 
49-126 
10-178 
51-118 
50-117 

55-116 
43-114 
51-115 
46-112 
11-120 
47-133 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 
NA 
NA 
NA 
NA 
NA 

0.0080 
0.0050 
0.0055 
0.0035 
0.0031 
0.0025 
0.0050 
0.010 
0.013 
0.0055 
0.0055 

NA 
NA 
NA 
NA 

t NA 
NA 

0.050 
0,050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.25 
0.25 
0.050 
0.050 

NA 
NA 
NA 
NA 
NA 
NA 

200.0 
7.5 
0.13 
3.0 

0.13 
0.5 
2.0 

100.0 
5.0 

400.0 
2.0 

NOTE: Appendix C lists the routine TCLP analytes. Leachales are routinely diluted prior to preparation and/or analysis since the TCLP regulatory 

threshold limls (Reg Level) can be mel using a diluted sample. If additional analytes are requested, tne RL for aqueous samples (Appendix A) Is 

reported with the approporiate dilution factor applied. The TCLP leaching fluid and extraction procedure may contribute background levels of some 

analytes when non-routine methods and non-routine analytes are performed on TCLP leachates. For example, TCLP extraction fluW #2 is prepared 

with a sodium acetate buffer ihat will conlribute significant concentrations of sodium. Caldum ana boron have been detected In the TCLP filters. 

REF# 

1 

REFERENCE 
Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (including Update III) USEPA 

Office of Solid Waste and Emergency Response, Washington, DC. 
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PARAMETER 

Chlorinaled Pesticides and PCBs b 
Aldiin 
;alpta-BHC 
b.5t:i-BHC 
g,jnima-i3HC (Lindane) 
[diiUa-BHC 
Tjchniccil Chlordane 
alpta CMordane 
giimma Chlordane 
4,4'ODD 
4,4'DDE 
4,4'DDT 
Deldrin 
EicoEullar 1 
EidosuHan 11 
Eidosulfar sulfate 
Eidrin 
Eidrin aldehyde 
Eidrin kdone 
Hjptachlor 
Hjptachlor epoxide 
Melioxychior 
Toxipheie 
|PCtl-1016 
JPCEM221 
IPCEI 1232 
PCEl-1242 
PCti-1248 
PCEi-1254 
PCE-1260 
Stinogates 
TElr3chloro-m-xylene(TCMX) 
Dficachlorobiphenyl (DOB) 

Air Parameters 

METHOD REF 

ACC 

(•/.REC) 

PREC 

C/uRPD) 

MDL 

(ug) 

RL 

(ug) 

y GC/EC 
TO4/TO10 
TO4/rO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4n'O10 
TO4/TO10 
TO4/TO10 
TO4/rO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/rO10 
TO4/rO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TO4/TO10 
TCM/rOlO 
TO4/TO10 
TO4/TO10 

TO4/TO10 
TO4/rO10 

30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 
30-130 

10-114 
27-128 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 
NA 

0.0041 
0.0022 
0.0053 
0.0019 
0.0019 
0.061 
0.0028 
0.0026 
0.006 
0.0069 
0.0074 
0.0023 
0,0027 
0.0037 
0.0053 
0.0085 
0.0079 
0.011 
0.0025 
0.0085 
0.032 
0.55 
0.15 
0.27 
0.21 
0.25 
0.18 
0.11 
0.12 

NA 
NA 

0.050 
0.050 
0.050 
0.050 
0.050 
0.50 
0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.050 
0.10 
0.10 
0.10 
0.10 
0,10 
0.050 
0.05O 
0.50 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

NA 
NA 
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PARAMETER 

• • 1 

Air Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 1 
(%RPD) 1 

MDL (ug) RL 1 

(ug) 

Semlvolatiles (Polyaromatlc Hydrocarbons) by GC/MS | 
Acenaphlhene 
lAcenaphthylene 
Anthracene 
! Benzo(a)anthracene 
jBenzo(b)fluofanthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
1 Benzo(g,h ,i)perylene 
Chrysene 
Dibenz(a,h)anthracene 

Fluoranlhene 
1 Fluorene 
lndeno( 1,2,3-cd)pyrene 
l2-Methvl naphthalene 
iNaphthalene 
Phenanthrene 

1 Pyrene 
Surrogates 

|Nitribenzene-d5 
|2-Flurobiphenyl 
[Terphenyl-d14 

T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 
T013 

T013 
T013 

j T013 

40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 
40-140 

40-140 
40-140 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=40 

NA 

1 NA 
10-140 1 NA 

4.4 
4.1 
3.8 
2.7 
3 

4.9 
2.9 
2.2 
2.4 
2.4 
3.8 
5,1 
2.6 
8 

6.5 
3.6 
3.7 

NA 
NA 
NA 

10 
10 
10 
10 
10 
10 
10 I 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

NA 
NA 
NA 
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Air Parameters 

1 

METHOD REF 
ACC 

(%REC) 
PREC 

(%RPD) 
MDL 

(mg/m3) 
RL 1 

(mg/m3) 

Ivclztlle Organic Compounds Collected In Tedlar Bags or Canisters 
Benrene 
.BrDniobenzane 
IBrDniochloromethane 
1 Bromodichloromethane 
iBrjniofonn 
Bronwmetrvane 
2-f3utanone (MEK) 

n-E3utylbenzene 
sec-Uutylljanzene 
tert-tlutyltienzene 

fCarbon disulfide 
Carbon tetrachloride 
(Chlooberizone 
Chlooethare 

IChlooform 
1 Chlo omethane 
2-Ch orotoluene 
4-C;h orotoluene 
! DItirc mochloromethane 
11,2-tiibrornc-3-chloropropane 
U ,2-Cibrorncethane(EDB) 
pibrcmon-.elhane 
1,2-C ichlorobenzene 

[l,3-Cichlorobenzene 
[l,4-C ichlorobenzene 
1,1-C ichloroelhane 
1,2-t; ichloroelhane 
1,1-Cichloro3thene 
Cis-1 2-Diohloroethene 
Trans -1,2-Dichloroethene 
1,2Dichloropropane 
1,3 Dichloropropane 
2,2 Dichloropropane 
1,1 Dichloiopropene 
Cis-1 3-Di(;hloropropene 
Trais-1,3-Dichloropropene 
Eth/llienzeiie 
Isoprcipylbenzene 
p-lsofiropyitoluene 
Methi 1 t-butyl ether (MTBE) 
Meth)) lene chloride (Dichloromethane 
n-P'ODylbenzene 
[Slyieiie 

EPA 18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18;SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA13/SW-0040 
EPA18/SW-0040 _j 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA ia/SW-0040 
EPA18/SW-0040 
EPAia/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA 18./SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA1B/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 
EPA18/SW-0040 

2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2A3 
2/3 
2/3 

m 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3" 
2/3 
2/3 
Z'3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 

60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
50-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 
60-140 

<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
«:=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
"<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 

0.36 
0.29 
0.28 
0.3 
0.4 
0.72 
5.1 

0.48 
0.24 
0.32 
0.9 
0.29 
0.34 
0.44 
0.28 
1.2 

0.23 
0.29 
0.38 
0.46 
0.18 
0.28 
0.35 
0.35 
0.37 
0.24 
0.42 
0.18 
0.35 
0.18 
0.29 
0.25 
0.5 
0.11 
0.18 
0.27 
0.16 
0.16 
0.29 
0.24 
0.46 
0.19 

1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
10 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
2.0 ! 
1.0 1 
1.0 
1.0 
2.0 ' 
1.0 
1.0 
1-0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 1 
1.0 
1.0 
1.0 

0.31 ! 1.0 1 
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PARAMETER 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachioroethane 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromelhane 
1,2,3-Trichloropropan6 
1,2.4-Trimethylbenzen6 
1,3,5-Trimelhylbenzene 
Vinyl Acetate 
Vinyl chloride 
m&p-Xylene 
o-Xylene 
Total hydrocartjons, gasoline range 

Air Parameters 

METHOD 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 

REF 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
2/3 
Z'Z 

ACC 
(%REC) 
60-140 
60-140 
60-140 
50-140 
60-140 
50-140 
60-140 
60-140 
60-140 
50-140 
60-140 
60-140 
60-140 
60-140 
60-140 

PREC 
(%RPD) 

<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 

MDL 
(mg/m3) 

0.48 
0.47 
0.32 
0.28 
0.45 
0.43 
0.45 
0.2 
0.32 
0.21 
0.54 
0.38 
03 
0.36 

5 

RL 
(mg/m3) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 
1.0 
1.0 
2.0 
2.0 
1.0 
1.0 
10 

Permanent Gases and Light Hydrocarbons 
Nitrogen 
Oxygen 
Carbon dioxide 
Carbon monoxide 
Methane(TCD) 
Methane (FID) 
EthanefTCD) 
Ethane (FID) 
Ethene (TOD) 
Ethene (FID) 

EPA 18/SW-0040 
EPA 18/SW-0040 
EPA1B/SW-0040 
EPA18/SW-0040 
EPA 18/SW-0040 
EPA 18/SW-O040 
EPA ia/SW-0040 
EPA 18/SW-0040 
EPA18/SW-0040 
EPA16/SW-0040 

2/3 
2J3 
2/3 
2/3 

2n 
2/3 
2/3 
2/3 
2/3 
2/3 

50-140 
60-140 
60-140 
60-140 
60-140 
50-140 
60-140 
50-140 
60-140 
60-140 

<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 
<=30 

10000 
10000 
10000 
100 
100 
1.5 
150 
1.5 
150 
1.5 

10000 
10000 
10000 
570 
330 
5.0 
610 
5.0 
670 
5.0 
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REFERENCES AND NOTES FOR APPENDIX D 

A "non routine analyte" is an analyte that requires advance notice prior to arrival in the laboratory. In general, at least one week 

nt lice is required to ensure that the laboratory has sufficient instrument capacity, standards, and reagents to adequately 

prDcess the samples. 
Ai:cura:y data are presented as recoveries for spikes or surrogates. For routine analysis of organics using SW-846 methods, 

psrcen' recoveries are evaluated only on the subset spike compound lists specified by the methods unless noted in a pre-

prDject plan or QAPP. An (MS) folkwing the parameter name designates the routine matrix and laboratory control spike 

ccmpounds. Predsion data are presented as relative percent difference (% RPD) and are advisory; i.e., not used for laboratory 

ccntrol Since reportable levels (above detection limil) for most of the organic parameters may not be detected in all 

er vironmenlai samples, precision is usually based on duplicate spike data and evaluated according to method requirements. 

AUBRtiVIATIONS USED IN THE APPENDIX 
P/\FLAMETER-refers to the compound, analyte, or measurement being tested or performed (the field of lest) 
M ETHOD-refers to the reference method used to measure the parameter 
RI:F-a lumber designation that corresponds to the method references and citations listed below 
AC.C-accuracy control limits n'̂ easured as percent recovery 
i^REC-precision measured as relative percent difference 
^l-reporting limil 

yiDL-method detection limil 
REf-# REFERENCE 

1 Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air (Rev 6/88). 

Method 18: Measurement of Gaseous Organic Compound Emissions by Gas Chromatography, Section 3.15. 
U.S. EPA Quality Assurance Handbook for Air Pollution Measurement Systems; Volume 111. Stationary Sources 
Specific Methods. EPA/600/4-77/0276, August, 1988. 
Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (including Update III) USEPA Office of Solid 

Waste and Emergency Response, Washington. DC. 
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PARAMETER 

Biological Samples 

METHOD REF ACC ('/.REC) 
PREC 

(%RPD) 
MDL 

(mg/kg) 
RL 

(mg/kg) 

Met: Is 
AkiiTinun- (ICP) 
Aliin-inun- (ICP/MS) 
Aniinony (ICP) 
Aniinony (ICP/MS) 
Antimony (GFAA) 
Arsie lie (ICP) 
Ariie.iic (ICP/MS) 
Ar;,eiiic(GF/V^) 
Barium (ICP) 
BaiLm (ICF/MS) 
Be-yllium(lCP) 
Bevllium (ICP/MS) 
Cadmium (ICP) 
Cajnium (ICP/MS) 
Cadnium (GFAA) 
Cadjm(ICP) 
Caci jm (ICP/MS) 
Ch-omiun' (ICP) 
Chiomiun- (ICP/MS) 
ChiomiuiT (GFAA) 
ColjaK (ICP) 
'Cobalt (ICP/MS) 
Copper (ICP) 
Copper (ICP/MS) 
Coppar (GFAiA) 
Iron ( OP) 
Iror ( OP/MS) 
Lead (ICP,-
Lead (ICP/MS) 
Lead (GF/>A) 
Maijnssiun (ICP) 
Masinssiun (ICP/MS) 
Manganess (ICP) 
Manganese (ICP/MS) 
Merciry (CVAA) 
Mol/bdenum (ICP) 
MoVbdenum (ICP/MS) 
Nld;e (ICF') 
Nid.ei (1CF7MS) 
Potiis iium (ICP) 
Potas 3ium (ICP/MS) 
SeUmum(ICP) 
Sekinum (OP/MS) 
Sel£:nium{GF-AA) 
Silvijr (ICpi 
Silv.3r (ICPWS) 
Silvur (GFA,A) 

6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
7041(3050) 
6010(3050) 
6020(3050) 
7060(3050) 
6010(3050) 
6020(3050) 
5010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
7131 (3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
7191(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
7211(3050) 
6010(3050) 
6020(3050) 
6010 (3050) 
6020(3050) 
7421(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 

7471 
5010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
7740(3050) 
6010(3050) 
6020(3050) 
7761 (3050) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 • 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
'==20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

1.4 
2.0 
0.66 
0.018 
0.21 
0.74 
0.16 
0.12 
0.10 
0.048 
0.040 
0.0093 
0.056 
0.034 
0.012 
5.0 
2.3 
0.11 
0.074 
0.059 
0.15 

0.0043 
0.20 

0.037 
0.085 

1.6 
1.3 

0,34 
0.015 
0.062 

5.0 
0.43 
0.10 

0.0059 
0.0043 

0.35 
0.012 
0.24 

0.030 
10 
2.7 

0.78 
0.058 
0.13 
0.12 

0.011 
0.011 

20 
10 
2.0 

0.50 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

0.40 
0.10 
0.50 
0.50 
0.10 
50 
50 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
1.0 
1.0 
5.0 
5.0 

0.50 
0.30 
0.50 
50 
50 
1.0 
1.0 

0.020 
1.0 
1.0 
4.0 
1.0 
100 
50 
1.0 

0.50 
1.0 
1.0 
1.0 

0.10 
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PARAMETER 

Sodium (ICP) 
Sodium (ICP/MS) 
Stronlium(IOP) 
Strontium(lCP/MS) 
Thallium (ICP) 
Thallium (lOP/MS) 
Thallium (GFAA) 
Tin (ICP) 
Tin (ICP/MS) 
Titanium(ICP) 
Tilanium(iCP/MS) 
Vanadium (ICP) 
Vanadium (ICP/MS) 
Zinc (ICP) 
Zinc (ICP/MS) 

Biological Samples 

METHOD 

6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
7841 (3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 
6010(3050) 
6020(3050) 

REF 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

ACC(%REC) 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
70-130 
75-125 
75-125 
75-125 
75-125 

PREC 
(%RPD) 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

1/2 1 75-125 1 <=20 

MDL 
(mg/kg) 

17 
2.3 
0.10 
0.082 
0.93 
0.019 
0.051 
0.84 
0.06 
0.10 
0.29 
0.12 
0.11 
0.13 
0.48 

RL and MDL are based on soil values with a final digest volume of 10OmL per gram of sample. | 

RL 
(mg/kg) 

50 1 
50 
1.0 
1.0 
1.0 

0.20 
1.0 
5.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
2.0 

Cyanide, lotal 
Cyanide, lotal extractable 

! 9012 
9012(9013) 

1 
1 

75-125 
75-125 

<=30 
<=30 

0.25 
0.25 

0.50 
0.50 
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PARv.METER 

Chlo, inatttd Pesticides by GC/EC 
Aldrir (MS) 
alpha-BHC 
beta-3HC 
garnng-BHC (Lindane) (MS) 
delia-BHC 
Technical Chlordane 
alpha Chlordane 
gannia Cfilordane 
M ^ ^ D D 
4,4'-C DE 
4.4- [ :DT( I \ /1S) 

Dieidiin(MS; 
Endosulfan I 
Endosulfan If 
Endosulfan sulfate 
Endrin (MS) 
Endrin aldehyde 
Endrin ketone 
Hept£chloi (MS) 
Heplechlor egoxide 
Methcxychloi 
Toxaf hene 
Surrogate.? 
Tell a(.hlorc>-m-xylene 
Decachlorobiphenyl 

Biological Samples 

METHOD REF ACC C/oREC) 
PREC 

(%RPD) 
MDL (ug/kg) 

8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3650) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 

8081(3550) 
8081(3550) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 

34-124 
22-125 
36-144 
35-132 

32-140 
41-177 
40-139 
39-143 
37-149 
33-139 
46-156 
40-133 
31-133 
34-150 
45-163 
42-137 
37-152 
44-165 
31-142 
29-133 
37-185 
36-159 

30-150 
30-150 

<=50 
<=50 

<=60 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 

RL and MDL are based on soil values with a final extract volume of lOmL per lOgram of sample. 

0.33 
0.72 
0.87 
0.45 
0.36 
9.9 
0.33 
0.39 
1.1 
1.5 

0.93 
0.93 
0.51 

0.66 
1.3 
1.3 

0.93 
1.1 

0.84 
0.51 
0.50 
99 

NA 
NA 

RL 
(ug/kg) 

5.0 
5.0 
5.0 

5.0 
5.0 
50 
5.0 
5.0 
10 
10 
10 
10 
5.0 
10 
10 
10 
10 
10 
5.0 
5.0 
50 

500 

NA 
NA 
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PARAMETER 

Biological Samples 

METHOD REF ACC (%REC) 
PREC 

(%RPD) 
MDL (ug/kg) 

RL 
(ug/kg) 

Polychlorinated Biphenyls as Aroclors by GC/EC 
PGB-1016 
PCB 1221 
PCB 1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
PCB-1268 
Surrogates 
2,4,5,6-Tetrachloro-m-xyIene 
Decachloroblphenyl 

8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 

8082(3550) 
8082(3550) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 

24-132 
30-130 
30-130 
30-130 
30-150 
30-150 
28-153 
30-150 

30-150 
30-150 

<=50 
<=50 
<=50 
<=50 
<=50 
<:=50 
<=50 
<=50 

NA 
NA 

RL and MDL are based on soil values with a final extract volume of lOmL per lOgram of sample. 

12 
51 
20 
20 
20 
20 
13 
7.2 

NA 
NA 

100 ! 

200 1 
100 
10O 
100 
100 
100 
100 

NA 
NA 

Polychlorinated Biphenyls Congener Homologs by GC/MS (SIM) 
Monochlorobiphenyls 
Dichlorobiphenyls 
Trichlorobiphenyls 
Tetrachlorobiphenyls 
Pentachlorobiphenyls 
Hexachlorobiphenyls 
Heptachlorobiphenyls 
Odachlorobiphenyls 
Nonachlorobiphenyls 
Decachloroblphenyl 
Surrogate 
DecachlorobiphenyH 3C12 

680/(3550) 
660/(3550) 
680/(3550) 
680/(3550) 
580/(3550) 
680/(3550) 
680/(3550) 
580/(3550) 
580/(3550) 
680/(3550) 

680/(3550) 

3/2 
3/2 
3/2 
3/2 
3/2 
3/2 
3/2 
3/2 
3/2 
3/2 

3/2 

30-130 
30-130 
30-130 
40-140 
40-140 
40-140 
40-140 
40-140 
30-130 
30-130 

t 30-130 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
RL and MDL are based on soil values with a final extract volume of 1 .OmL per 1 Ogram of sample. 

1.5 
1.5 
1.3 
2.9 
2.2 
2.0 
3.6 
3.5 
4.5 
4.5 

NA 

10 
10 
10 
20 
20 
20 
30 
30 
50 
50 

NA 
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PAR-VMETER 

Biological Samples 

METHOD REF ACC (%REC) 
PREC 

(%RPD) 
MDL (ug/kg) 

RL 
(ug/kg) 

Vo a; lies by GC/MS 
Acfitone 
Acf:t(me 
Benzene MS) 
Benzene iMS) 
Brc n- odic iloromethane 
Brc nr odiciloromelhane 
Brcrrofonn 
Brcrrofonn 
Brc n-omethane 
Brc rr omethane 

12-Eulanorie (Methyl Ethyl Ketone-MEK) 
!2-Euianone (Methyl Ethyl Ketone-MEK) 
C a b 3n disulfide 
C a b j n disulfide 
Carbon tetrachloride 
Carbon tetrachloride 
Chloiobenzene (MS) 
Chloiobenzene (MS) 
Chioioethane 
Chioioethane 
Chloiofon-n 
Chlorofon-n 
Chlot omethane 
Chloiome-hane 
Dibromochloromethane 
Dibromoch loromethane 
1,1-Cichloroelhane 
1,1 CIchloroethane 
1,2 C ichloroelhane 
1,2 D ichloroelhane 
cis-1,2-Dic;hloroelhene 
cis-1,2-Dic:hloroethene 
trars-1,2-Dichloroefhene 
trars-1,2-Dichloroethene 
1,1 Dichloroethene(MS) 
1,1 Dichloroethene(MS) 
1,2-Dichloropropane 
1,2-Dichloropropane 
cis-1,3-Dic:hloropropene 
cis-1,3-Dichloropropene 
trars-1,3-Dichloropropene 
trars-1,3-C3ichloropropene 
Eth/lhenzfine 
Eth/llienziine 
2-He) anone 
2-He) anone 
Melhi'lene chloride 
Melhvlene chlorkie 
4-IUelhyl-2-p3ntanone (MIBK) 
4-Methyl-2-pentanone (MIBK) 

Styieiie 
Styieiie 
1,1,2,2-Teirachloroelhane 

8260(5035) 
8250(5035ext) 

8260(5035) 
8250(5035ext) 

8260(5035) 
8250(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035axt) 

8260(5035) 
8250(5035ext) 

8260(5035) 
8250(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035exl) 

8260(5035) 
8250(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
82S0(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035exl) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035exl) 

8260(5035) 
S260(5035ext) 

8260(5036) 
8260(5035ext) 

8260(5035) 
8260(50356x1) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035exl) 

8260(5035) 

1/2 
I 1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

30-195 
30-195 
65-130 
65-130 
71-120 
71-120 
58-134 
58-134 
22-184 
22-184 
30-185 
30-185 
43-143 
43-143 
66-128 
66-128 
69-128 
69-128 
46-152 
46-152 
70-124 
70-124 
42-143 
42-143 
70-124 
70-124 
34-165 
34-166 
39-158 
39-158 
33-150 
33-150 
23-159 
23-159 
46-142 
46-142 
72-118 
72-118 
71-123 
71-123 
66-128 
66-128 
71-120 
71-120 
46-163 
46-163 
29-153 
29-153 

47-160 
47-160 
73-121 
73-121 
59-138 

<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=100 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=100 

<=50 
<=50 
<=50 
<=50 
<=50 

5.0 
510 
0.38 
46 

0.31 
86 

0.68 
45 

0.57 
100 
0.28 
170 
0.40 
78 

0.35 
120 
0.74 
62 

0.57 
100 
0.44 
39 
1.4 
100 
0.39 
56 

0.80 
35 

0.66 
100 
0.39 
58 

0.80 
52 

0.58 
82 

0.55 
96 

0.70 
100 
1.0 
59 

0.30 
50 

0.43 
500 
0.54 
51 

0.38 
140 
0.53 
130 
0.57 

50 
2000 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
25 

1000 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
25 

1000 
5.0 
200 
25 

1000 
5.0 
200 
5.0 
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PARAMETER 

1,1,2,2-Tetrachloroelhane 
Tetrachloroethene 
1 Tetrachloroethene 
Tduene (MS) 
Toluene (MS) 
1,1,1-Trichloroethane 
1,1,1-Trichloroethane 
l,1,2-Trichioroethan6 
1,1,2-Trichloroethane 
Trichloroethene (MS) 

Trichloroethene (MS) 
IVinyl chloride 
Vinyl chloride 
Xylenes (total) 
Xylenes (lotal) 
o-Xylene 
o-Xylene 

Im+p-Xylene 
m-fp-Xylene 

1 Surrogates 
1 p-Bromofluorobenzene 
p-Bromofluorobenzene 
Dibromofluoromelhane 
Dibromofluoromethane 

|Toluene-d8 
Toluene-d8 

Biological Samples 

METHOD 

B260(5035ext) 
8260(5035) 

8260(5035exl) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035exl) 
8260(5035) 

8260(5035ext) 
8260(5035) 

8260(5035ext) 
8250(5035) 

8260(5035ext) 
I 8260(5035) 
8260(5035exl) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
8260(5035ext) 

8260(5035) 
1 8260(50356x1) 

REF 

1/2 ' 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 

i '̂ '̂  
1 1/2 

ACC(%REC) 

59-138 I 
64-134 
54-134 
53-133 
63-133 
70-123 
70-123 
66-127 
65-127 
64-126 
64-126 
38-151 
38-151 
74-122 
74-122 
74-122 
74-122 
74-121 
74-121 

68-121 
68-121 
66-127 
66-127 

1 65-128 
1 65-128 

PREC i 
C/oRPD) ' 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

<=100 
<=100 
<=50 
<=50 
<=50 
<=50 

1 <=50 
<=50 

NA 
NA 
NA 
IMA 
NA 

1 NA 

MDL (ug/kg 

79 
0.98 
89 1 

0.65 
63 

0.54 
110 
0.97 
41 

0.77 
100 
1.5 
100 
0.97 
140 
0.31 
56 
2.3 
96 

NA 
NA 
NA 
NA 
NA 

1 NA 
l(ext) = methanol extradion; 1mL methanol per gram of sample and analysis of 25uL (0.025mL) of extrad. 

RL 1 
(ug/kg) 

200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
200 
5.0 
20O 
10 

400 
5.0 
200 
5.0 
200 

NA 
NA 
NA 
NA 

1 NA 
1 NA 
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PARAMETER 

Biological Samples 

METHOD REF ACC (%REC) 
PREC 

(%RPD) 
MDL (ug/kg) RL 

(ug/kg) 

Sem volatiles (Base-Neutrals/Acids) by GC/MS 
Acjraphnene (MS) 
Aceraphtliylene 
An ;h acerie 
Beizo(a)£inlhracene 
Beizo(b)fluoranthene 
Benzo(k)fuoranthene 
Be^zo(g,^,i)peryle^e 
Bei2o(a)pyrene 
Benzyl ak«hol 
Bls(2-chloroethoxy) methane 
Bis(2-chlcroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
4-Eircimophenyl phenyl ether 
Bu:yl ben:^!phthalate 
4-C;h oroaniline 
4-C;h oro-;i-methylphenol (MS) 
2-C;h oronaphthalene 
!2-Choropienol(MS) 
14-Ch oroplenylphenyl ether 
Chysene 
Dibenz(a,h)anthracene 
Dibenzofuran 

Di-n- jutylphthalate 
1,2-Cichlorooenzene 
1,3-C ichlorobenzene 
1,4-1: ichlorobenzene (MS) 
3,3-[)ichkT0benzidine 
2,4-Cichlorophenol 
Dieth/lphllialate 
2,4 Dimetliylphenol 
Dime hylplithalate 
4,6-Dinitro-2-melhylphenol 
2,4Dnitro3henol 
2,4Dnitro;oluene (MS) 
2,6Dnitro:oluene 
Di-n-C'dylphliialate 
Fluoninlhene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hex ai :hlorocyclopentadiene 
He>ai;hlorcielhane 
lnd<>n 3( 1,2,3-cd)pyrene 
Isophjrone 
2-IWelhyln£phthalene 
2-Mstnyl phenol (o-Cresol) 
3-and 4-Mslliyl phenol 
Naphihslerie 
2-Nlr)aniVne 
S-Ntnanline 
4-Ntr)aniliie 
Nitrobsnzeie 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
6270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1(7 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2 

39-104 
37-112 
34-120 
28-134 
29-128 
25-127 
33-122 
30-128 
21-110 
34-102 
27-96 
30-94 

39-122 
33-94 

44-121 
18-94 

22-124 
42-96 
22-109 
38-101 
35-130 
29-125 
34-112 
39-115 
31-86 
33-81 
25-93 
10-98 

37-103 
37-112 
45-99 
40-106 
24-128 
19-126 
18-125 
42-109 
38-126 
18-137 
35-112 
34-103 
35-96 
19-107 
29-84 
24-136 
34-103 
37-108 
34-108 
35-102 
36-94 
35-113 
22-99 
32-111 
24-110 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=S0 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

100 
75 
96 
110 
99 
39 
69 
96 
110 
96 
110 
96 
130 
90 
96 
87 
120 
110 
120 
78 
93 
93 
100 
120 
69 
69 
72 
78 
87 
100 
84 
100 
93 

1000 
66 
87 
96 
90 
66 
110 
81 

810 
57 
51 
78 
87 
140 
120 
93 
75 
90 
78 
93 

1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
2000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
2000 
1000 
1000 
1000 
1000 
5000 
5000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
5000 
5000 
5000 
1000 
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PARAMETER 

2-Nitrophenol 
4-Nitrophenol(MS) 
N-Nitrosodiphenylamine/ Diphenylamine 
N-Nltrosos-di-N-propylamine (MS) 
Pentachtorophenol (MS) 
Phenanthrene 
Phenol (MS) 
Pyrene (MS) 
1,2,4-TrichIorobenzene (MS) 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Surrogates 
2-FIuorobiphenyi 
2-Fluorophenol 
Nilrobenzene-d5 
Phenol-d5 
p-Terphenyl-d14 
2,4,5- Tribromophenol 

Biological Samples 

METHOD 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

REF 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

ACC (%REC) 

33-102 
13-133 
16-113 
17-110 
17-140 
34-123 
20-108 
35-132 
26-102 
44-110 
43-110 

37-106 
31-105 
31-99 
31-105 
38-120 
26-127 

PREC 
(%RPD) 

<=50 
<=5Q 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 
NA 
NA 
NA 
NA 

RL and MDL are based on soil values with a final extract volume of LOmL per lOgram of sample. 

MDL (ug/kg) 

78 
75 
90 
90 
10O 
100 
120 
45 
110 
93 
96 

NA 
NA 
NA 
NA 
NA 
NA 

RL 
(ug/kg) 

1000 
5000 
1000 
1000 
5000 
1000 
1000 
1000 
1000 
1000 
1000 

NA 
NA 
NA 
NA 
NA 
NA 

Poychlorinated Dioxins and Furans by GC/MS (low/ resolution SIM) 
Polychlorinated Dibenzo-p-dioxin 2,3,7,8-substituted Congeners 
2,3,7.8-TCDD 8280 4/2 56-140 <=40 0.065 0.50 

Polychlorinated Dibenzo-p-dioxin and Dibenzofuran classes 
tetra-ODD (MS) 
tetra-CDF (MS) 
penta-CDD (MS) 
Penla-CDF (MS) 
hexa-CDD (MS) 
hexa-CDF (MS) 
hepta-CDD (MS) 
hepta-CDF (MS) 
oda-ODD (MS) 
oda-CDF (MS) 
Internal Standards 
2,3,7.8-tetra-CDD-l3C12 
octa-ODD-13C12 
RL and MDL are based on soil values. 

8280 
8280 
8280 
8280 
8280 
B2B0 
8280 
8280 
8280 
8280 

8280 
8280 

4/2 
4/2 
4/2 
4/2 
4/2 
4/2 
4/2 
4/2 
4/2 
4/2 

4/2 
4/2 

56-140 
58-163 
44-184 
73-148 
38-177 
63-164 
69-137 
61-147 
56-148 
56-148 

25-150 
25-150 

<=40 
<=40 
<=40 
<=40 
<=40 
<=40 
<=50 
<=50 
<=50 
<=50 

NA 
NA 

0.066 
0.13 
0.085 
0.054 
0.051 
0.092 
0.12 
0.099 
0.18 
0.10 

NA 
t NA 

0.50 
0.50 
0.50 
0.50 
0.50 
050 
1.0 
1.0 
1.0 
1.0 

NA 
NA 
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REFERENCES AND NOTES FOR APPENDIX E 

hs MDL for biological tissues is based on the soil MDL extrapolated to the extraction weight used for biological tissues. 

/\ccurac:y data are presented as recoveries for spikes or surrogates. For routine analysis of organics using SW-346 methods, 

pe cent recoveries are evaluated only on the subset spike compound lists specified by the methods unless noted in a pre-

prcijed plan or QAPP. An (MS) following the parameter name designates the routine matrix and laboratory control spike 

c:oinpoijnds. Precision data are presented as relative percent difference (% RPD) and are advisory; i.e., nol used for laboratory 

control. Since reportable levels (above detection limit) for most of the organic parameters may not be delected in all 

Ên /ironinental samples, precision is usually based on duplicate spike data and evaluated according to method requirements. 

/iic;uracy and precision control limits are primarily derived from in-house laboratory data for soils. Some accuracy and 

precision limits have been rounded to the nearest "5". In some ceases, method limits may be used in lieu of in-house limits 

tie :^us(! in-house limits are broader than the method limits or are too broad to be usable. 

A i BREVIATIONS USED IN THE APPENDIX 

PA RAMETER-refers to the compound, analyte, or measurement being tested or perfonned (the field of test) 

r/lETHCD-refers to the reference method used to measure the parameter 

FiE F-a number designation that corresponds to the method references and citations listed below 

ACC-accuracy control limits measured as percent recovery 

PFEC-precision measured as relative percent difference 

FiL-reporting limit 

MCiL-miithod detedion limit 

REF# REFERENCE 
Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (induding Update 111) USEPA Office of Solid 

Waste and Emergency Response, Washington, DC. 
'Extradion and Analysis of Organics in Biological Tissues', Method OB 10/90, USEPA Environmental Services 
Division, Regkin IV, Analytical Support Branch, Athens. GA. 
Method 680: Determination of Pesticides and PCBs in Water and Soils/Sediment by Gas Chromatography/Mass 
Spectrometry. November 1985. Physical and Chemical Methods Branch, Environmental Monitoring and Support 
Laboratory, Office of Research and Development, USEPA, Cincinnati, OH 
Test Methods for Evaluating Solid Waste, Third Edition; U.S. EPA Office of Solid Waste and Emergency 

Response: Washington, DC,. Method 8280 
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PARAMETER 

Wipe Samples 

METHOD REF 
ACC 

(V.REC) 

PREC 

(VoRPD) 
MDL 

(mg/v/ipe) 
RL 

(mg/wipe) 

Metal:: 
Aluminum (ICP) 
Antimony (ICP) 
Antimony (GFAA) 
ArscincdCP) 
Arscin c (G=AA) 
Bariun (ICP) 
Ber^'ilijm (:C?j 
Cadm um (ICP) 
Cadm um (GFAA) 
Caldum (ICP) 
Chromium (ICP) 
Chromium (GF/\A) 
Cobaf (ICP) 
Copper (ICP) 
Coppe r (GFAA) 
Iron (lOP) 
Lead (ICP) 
Lead (GFAA) 
Magnesium (ICP) 
Mangsineso (ICP) 
Men:ury (CVAA) 
Mol^bilenum (ICP) 
Nickel (ICP) 
Potesiiium (ICP) 
Selenium (ICP) 
Selenijm(GFAA) 
Silvcir :iCP; 
Silver ;GFAA) 

Sodium (ICP) 
Strontium(ICP) 
Thallium (ICP) 
Thaliium (GFAA) 
Tin (ICP) 
TitariiLm(lCP) 
Vanadium (ICP) 
Zinc(i :P) 

6010(3050) 
6010(3050) 
7041(3050) 
5010(3050) 
7060(3050) 
6010(3050) 
6010(3050) 
6010(3050) 
7131 (3050) 
6010(3050) 
6010(3050) 
7191(3050) 
6010(3050) 
6010(3050) 
7211(3050) 
5010(3050) 
6010(3050) 
7421(3050) 
5010(3050) 
6010(3050) 

7471 
6010(3050) 
6010(3050) 
6010(3050) 
6010(3050) 
7740(3050) 
6010(3050) 
7761 (3050) 
6010(3050) 
6010(3050) 
6010(3050) 
7841 (3050) 
5010(3050) 
6010(3050) 
6010(3050) 
6010(3050) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 • 
1/2 

75-125 
75-125 
80-120 
75-125 
80-120 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
80-120 
75-125 
75-125 
75-125 
80-120 
75-125 
70-130 
75-125 
75-125 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

1.4 
0.66 
0.21 
0.74 
0.12 
0.10 

0.040 
0.056 
0.012 
5.0 
0.11 
0.059 
0.16 
0.20 
0.085 

1.5 
0.34 

0.062 
5.0 
0.10 

0.0043 
0.35 
0.24 
10 

0.78 
0.13 
0.12 
0.011 

17 
0.10 
0.93 
0.051 
0.84 
0.10 
0.12 
0.13 

20 
2.0 
1.0 
1,0 
1.0 
1.0 

0.40 
0.50 
0.10 
50 
1.0 
1.0 
1.0 
2.0 
1.0 
5.0 

0.50 
0.50 
50 
1.0 

0.020 
1.0 
4.0 
100 
1.0 
1.0 
1.0 

0.10 
50 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
2.0 

RL and MDL are based on soil values with a final digest volume of lOOmL per wipe. I 
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PARAMETER 

Wipe Samples 1 

METHOD REF 
ACC 1 

(VoREC) 
PREC 1 

(VoRPD) 

WIDL 1 RL j 

(mg/wipe) | (mg/wipe) | 

Chlorinated Pesticides by GC/EC | 
Aldrin (MS) 
alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) (MS) 
delta-BHC 

JTechnical Chlordane 

alpha Chlordane 
Igamma Chlordane 
)4,4'-DDD 
4,4'-DDE 
4,4'-DDT (MS) 
Dieldrin (MS) 
Endosulfan 1 
Endosulfan II 

[Endosulfan sulfate 
Endrin (MS) 

1 Endrin aldehyde 
1 Endrin ketone 
Heptachlor (MS) 

(Heptachlor epoxide 
Methoxychlor 

[Toxaphene 
(Surrogates 
JTetrachloro-m-xylene 
[Decachloroblphenyl 

8081(3550) 
8081(3550) 
8081(3550) 
8061(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
6081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 

8081(3550) 
8081(3550) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 J 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 

34-124 
22-125 
35-144 
35-132 
32-140 
41-177 
40-139 
39-143 
37-149 
33-139 
46-156 
40-133 
31-133 
34-150 
45-163 
42-137 
37-152 
44-165 
31-142 
29-133 
37-185 
36-159 

30-150 
30-150 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

i <=50 
<=50 
<=60 

i NA 
i NA 

0.0037 [ 
0.0060 
0.0097 
0.0050 
0.0040 
0.11 

0.0037 1 
0.0043 
0.012 
0.018 
0.010 
0.010 
0.0057 
0.0073 
0.015 
0.014 
0.010 
0.013 
0.0093 
0O057 
0.0067 

1.1 

NA 
NA 

0.050 j 

0.050 
0.050 
0.050 
0.050 
0.50 

0.050 
0.050 
0.10 
0.10 
0.10 
0.10 
0.050 
0.10 
0.10 
0.10 
0.10 
0.10 
0.050 
0.050 
0.50 
5.0 

NA 
NA 

( R L and MDL are based on soil values with a final extract volume of lOmL per wipe. 

Poiychloriitated Biphenyls as Aroclors by GC/EC 
POB-1016 
PCB 1221 
PCB 1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
PCB-1268 

(Surrogates 
(2,4,5,6-Tetrachloro-m-xylene 
(Decachloroblphenyl 

8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) J 

8082(3550) 
8082(3550) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 

24-132 
L 30-130 

30-130 
1 30-130 

30-150 
30-150 
28-153 
30-150 

30-150 
30-150 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 • 
<=50 
<=50 

NA 
1 NA 

1 0.13 
0.57 
0:22 
0.22 
0.22 
0.22 
0.15 

0.080 

[_ NA 

1 NA 

1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

NA 
NA 

JRL and MDL are based on soil values with a final extract volume of lOmL per wipe. 
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PARAMETER 

Wipe Samples 

METHOD REF 
ACC 

(VoREC) 
PREC 

(VoRPD) 
MDL 

(mg/wipe) 
RL 

(mg/w/ipe) 

Voladies t y GC/MS 
Acetone 
Benzene (MS) 
Brornc dich oromethane 
Brornc form 
Brornc metliane 
2-BLtanonc! (Methyl Ethyl Ketone-MEK) 
Cartioi disulfide 
Cartioitetiac;hlDride 
Chlcrcbenzene (MS) 
Chic re ethane 
Chic re form 
Chlcrcmetliane 
Dibromoch oiomethane 
1,l-Oii:hlor3ethane 
1,2-Dii:hlor3ethane 
cis-l,2-Didiioroelhene 
trans-- ,2-Dichloroethene 
1,l-Di(;hlorDethene(MS) 
1,2-OichlorDpropane 
cis-1,3 -Dichioropropene 
tran:;-' ,3-Dicliloropropene 
Ethylb snzene 
2-He x< mono 
Mettiylene chloride 
4-Mcstt yl-2-penlanone (MIBK) 
Styrfsns 
1,1,1 , i -Tetrachloroethane 
Tetrjic iloroethene 
Tolui2re(MS) 
1,1.1-Trichl3roefhane 
1,1,2-1 richbroethane 
TricHoroell-ene (MS) 
Vinyl chloride 
Xylenes (lotal) 
o-Xy ene 
m&p-Xylene 
Surrociates 
p-Broniofluorobenzene 
Dibrcin-iofluciromethane 
Toluene-d8 

8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8250(5035ext) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035ext) 
3260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8250(5035ext) 
826O(5035ext) 
8260(5035ext) 
8250(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035exl) 
8260(5035exl) 
8260(5035ext) 
8250(5035exl) 
8260(5035exl) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260{5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(50356X1) 
8260(5035ext) 
8260(5035exl) 

8260(5035ext) 
8260(5035ext) 
8260(5035ext) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1,'2 
1/2 

30-195 
65-130 
71-120 
58-134 
22-184 
30-185 
43-143 
66-128 
69-128 
46-152 
70-124 
42-143 
70-124 
34-166 
39-158 
33-150 
23-159 
46-142 
72-118 
71-123 
66-128 
71-120 
46-163 
29-153 
47-160 
73-121 
59-138 
64-134 
63-133 
70-123 
66-127 
64-126 
38-151 
74-122 
74-122 
74-121 

68-121 
66-127 
65-128 

<=100 
<=50 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 

NA 
NA 
NA 

5.1 
0.46 
0.86 
0.45 
1.0 
1.7 

0.78 
1.2 

0.62 
1.0 

0.39 
1.0 

0.66 
0.35 
1.0 

0.58 
0.52 
0.82 
0.95 
1.0 

0.59 
0.50 
5.0 

0.51 
1.4 
1.3 

0.79 
0.89 
0.63 
1.1 _j 

0.41 
1.0 
1.0 
1.4 

0.56 
0.95 

NA 
NA 
NA 

20 
2.0 
2.0 
2.0 
2.0 
10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
10 
2.0 
10 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
4.0 
2.0 
2.0 

NA 
NA 
NA 

RL anc MDL are based on soil values writh a final extract volume of lOmL per wipe and analysis of 25ijl (0.025mL) of the extract. 
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[PARAMETER 

Wipe Samples 

METHOD REF 
ACC 

(VoREC) 

PREC 

(V.RPD) 1 
MDL 

(mg/wlpe) 
RL 1 

(mg/wipe) 

Semivolatlles (Base-Neutrals/Acids) by GC/MS | 
lAcenaphthene (MS) 
lAcenaphthylene 
Anthracene 
1 Benzo(a)anlhracene 
|Benzo(b)fluoranthene 
I Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 

(Benzyl alcohol 
|Bis(2-chloroethoxy) methane 
Bis(2-chIoroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 

(4-Bromophenyl phenyl ether 
(sutyl benzyl phthalate 
[4-Chloroaniline 
|4-Chloro-3-methylphenol (MS) 
|2-Chloronaphthalene 
2-ChlorophenoI (MS) 
|4-Chlorophenytphenyl ether 
Chrysene 

(Dibenz(a,h)anthracene 
Dibenzofuran 

pi-n-butyiphthalate 
1,2-Dichlorobenz6nB 

| l ,3-Dichlorobenzene 
| l ,4-Dichlorobenzene (MS) 
(3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
(Diethylphthalate 
2,4-Dimelhylphenol 
pimethylphthalate 
(4,6-Dinilro-2-methylphenol 
(2,4-Dinilrophenol 
2.4-Dinitrotduene (MS) 

|2,6-Dinitrololuene 
|Di-n-octylphthalale 
Fluoranlhene 

Fluorene 
Hexachlorobenzene 

[Hexachlorobutadiene 
1 Hexachlorocyclopentadiene 
[Hexachloroethane 
[lndeno(1,2,3-cd)pyrene 
[Isophorone 
|2-Melhylnaphthalene 
|2-MethyI phenol (o-Cresol) 
(3- and 4-Methyl phenol 
Naphthalene 
2-Nitroaniline 
3-Nitroanline 
4-Nitroaniline 
[Nitrobenzene 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
6270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) ^ 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

l _ M 2 
1/2 

t 1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1 1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

39-104 
37-112 
:J4-120 

28-134 
29-128 
25-127 
;33-122 
30-128 
21-110 
34-102 
27-96 
30-94 
39-122 
33-94 
44-121 
18-94 

22-124 
42-95 
22-109 
38-101 
35-130 
29-126 
34-112 
39-116 
31-86 
33-81 
25-93 
10-98 

37-103 
( 37-112 

45-99 
40-106 
24-128 
19-126 
18-125 

1 42-109 
38-126 
18-137 
35-112 
34-103 
35-98 
19-107 
29-84 

1 24-136 
34-103 
37-108 
34-108 
35-102 
36-94 

35-113 
22-99 
32-111 
24-110 

<=50 1 
<=50 
<=50 
<=50 

<=50 1 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

i <=50 
<=50 
<=50 

! <=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

1.0 
0.76 
0.97 
1.1 
1.0 

0.39 
0.70 
0.97 
1.2 

0.97 
1.1 

0.97 
1.3 

0.91 
0.97 
0.88 
1.2 
1.1 
1.2 

0.79 
0.94 
0.94 
1.0 
1.2 

0.70 
0.70 
0.73 
0.79 
0.88 
1.1 

0.85 
1.1 

0.94 
10 

0.67 
0.88 
0.97 
0.91 
0.67 
1.2 

0.82 
8.2 

0.58 
0.52 
0.79 
0.88 
1.4 
1.2 

0.94 
0.76 
0.91 
0.79 
0.94 

10 ( 
10 
10 1 
10 
10 
10 
10 
10 
10 
10 
10 

I °̂ 
10 
10 
10 
20 
10 
10 
10 
10 
10 
10 
10 
10 j 
10 
10 
10 
20 1 
10 
10 
10 
10 
50 
50 
10 
10 
10 
10 
10 
10 
10 
10 

1 °̂ 
10 
10 
10 
10 
10 
10 
50 
50 
50 

10 1 
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PARAMETER 

2-NitiophBnc)l 
4-Nitrophenol(r\/IS) 
N-Nitro iodiphenylamine/ 
Diphcin/lamine 
N-Nitro 50S-di-N-propylamine (MS) 
Pentsiclilorophenol (MS) 
Phenarthrene 
Phenol (MS) 
Pyrene (MS) 
1,2,4-T ichlorobenzene (MS) 
2,4,5-T ichlorophenol 
2,4,6-Tichlorophenol 
Sun-ogiles 
2-Flu3r sbiphenyl 
2-FluDr3phenol 
Nitrotie nzene-d5 
Phenol-d5 
p-Terpfenyl-dl4 
2,4,5-Tribromophenol 

Wipe Samples 

METHOD 

8270(3550) 
8270(3550) 

8270(3550) 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

REF 

1/2 
1/2 

1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2 
1/2 

ACC 

(%REC) 

33-102 
13-133 

16-113 

17-110 
17-140 
34-123 
20-108 
36-132 
26-102 
44-110 
43-110 

37-106 
31-105 
31-99 

31-105 
38-120 
25-127 

PREC 

(V.RPD) 

<=50 
<=50 

<=50 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 
NA 
NA 
NA 
NA 

MDL 

(mg/wipe) 

0.79 
0.76 

0.91 

0.91 
1.0 
1.0 
1.2 

0.45 
1.2 

0.94 
0.97 

NA 
NA 
NA 
NA 
NA 
NA 

RL 

(mg/wipe) 

10 
50 

10 

10 
50 
10 
10 
10 
10 
10 
10 

NA 
NA 
NA 
NA 
NA 
NA 

RL and MDL are based on soil values with a final extract volume of 1 .OmL per wipe. 

' l , . „ . 
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REFERENCES AND NOTES FOR APPENDIX F 

The MDL for wipe samples is based on the soil MDL extrapolated to the wipe prepraiion parameters. 

Accuracy data are presented as recoveries for spikes or surrogates. For routine analysis of organics using SW-846 methods, 

percent recoveries are evaluated only on the subset spike compound lists specified by the methods unless noted in a pre-projed 

plan or QAPP. An (MS) following the parameter name designates the routine matrix and laboratory control spike compounds 

Precision data are presented as relative percent difference (% RPD) and are advisory; i.e., nol used for laboratory control. Since 

reportable levels (above detection limit) for most of the organic parameters may not be detected in all environmental samples, 

precision is usually based on duplicate spike data and evaluated according to method requirements. 
Accuracy and precision control limits are primarily derived from in-house laboratory data for soils. Some accuracy and precision 

limits have been rounded to the nearest "5". In some cases, method limits may be used in lieu of in-house limits because in-house 

limits are broader than the method limits or are too broad to be usable. 
ABBREVIATIONS USED IN THE APPENDIX 

PAFViMETER-refers to the compound, analyte, or measurement being tested or perfonned (the field of test) 

METHOD-refers to the reference method used to measure the parameter 

REF-a number designation that corresponds to the method references and citations listed below 

ACC-accuracy control limits measured as percent recovery 

PREC-precision measured as relative percent difference 

RL-reporting limit 

MDL-method detection limit 

REF# REFERENCE 
Test Methods for Evaluating Solid Waste. Third Edition, SW-846 (including Update III) USEPA Office of Solid Waste 

and Emergency Response, Washington, DO. 
Laboratory SOP CU16;Wipe Test: Sampling and Analysis 
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PAFIA METER 

Waste and Oil Samples 

METHOD REF 
ACC 

(VoREC) 
PREC 

(VoRPD) 
MDL 

(mg/kg) 
RL 

(mg/kg) 
Met^ils 1 
AlumirumCC.3) 
Antirncny (l-;P) 
Antirncny (GFAA) 
Arseni:(ICP) 
Arseni:(GrAA) 
jBariun (ICP) 
Beryllium (ICP) 
Cadmijm(lCP) 
Cadinijm (GFAA) 
Calcium (ICP) 
Chrcmium(ICP) 
Chrcmium (GFAA) 
boball (ICP) 
iCop|)e-(ICPi 
Coppe'(GFAA) 
Iron ;i(;P) 
Leac (CP) 
Leac (OFAA) 
Magiesium IICP) 
Manganese (ICP) 
Mercuiy (CVAA) 
Molybdenum (ICP) 
iNickgl (ICP;. 
Potassium 1 ICP) 
Selenium (ICP) 
Selenium (GFAA) 
Silver 1 ICP) 
Silver! GFAA) 
Sodian (ICP) 
Stroiitijm(ICP) 
Thallium (ICPi 
Thalliu-n(G-AA) 
Tin('CP) 
Titariuin(iC°) 
Vancidum(lCP) 
Zinc (ICP) 

RL anc MDL are based on soil values wtl 

6010(3050) 
6010(3050) 
7041(3050) 
5010(3050) 
7050(3050) 
5010(3050) 
6010(3050) 
6010(3050) 
7131 (3050) 
6010(3050) 
6010(3050) 
7191(3050) 
6010(3050) 
5010(3050) 
7211(3050) 
6010(3050) 
6010 (3050) 
7421(3050) 
6010(3050) 
6010(3050) 

7471 
6010(3050) 
6010(3050) 
6010(3050) 
6010(3050) 
7740(3050) 
6010(3050) 
7751 (3050) 
6010(3050) 
6010(3050) 
6010(3050) 
7841 (3050) 
6010(3050) 
6010(3050) 
6010(3050) 
6010(3060) 

^ 

^ 
* 

75-125 
75-125 
80-120 
75-125 
80-120 
75-125 
75-125 
75-125 
80-120 
75-125 
75-125 • 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
80-120 
75-125 
75-125 
75-125 
75-125 
80-120 
75-125 
80-120 
75-125 
75-125 
75-125 
80-120 
75-125 
70-130 
75-125 
75-125 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
«=20 
<=20 
<=20 
<=20 
<=20 
<:=20 
<=20 
<=20 
<=20 
<=20 

1.4 
0.66 
0.21 
0.74 
0.12 
0.10 
0.040 
0.056 
0.012 
5.0 

0.11 
0.059 
0.16 
0.20 
0.085 

1.5 
0.34 
0.062 
5.0 
0.10 

0.0043 
0.35 
0.24 
10 

0.78 
0.13 
0.12 
0.011 

17 
0.10 
0.93 
0.051 
0.84 
0.10 
0.12 
0.13 

h a final digest volume of lOOmL per gram of sample. 

. 

20 
2.0 
1.0 
1.0 
1.0 
1.0 

0.40 
0.50 
0.10 
50 
1.0 
1.0 
1.0 
2.0 
1.0 
5.0 

0.50 
0.50 
50 
1.0 

0.020 
1.0 
4.0 
100 
1.0 
1.0 
1.0 

0.10 
50 
1.0 
1.0 
1.0 
5.0 
1.0 
1.0-
2.0 

Cyanice, reiadive 

Cyanice, total 
Cyanice, total extractable 

7.3.3.2/9014 

9012 
9012(9013) 

1 

1 
1 

NA 

75-125 
75-125 

<=50 

<=30 
<=30 

lOOmg HCN/ 
Kg Waste 

0.25 
0.25 

lOOmgHCN/ 
Kg Waste 

0.50 
0.50 
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PARAMETER 

Waste and Oil Samples 

METHOD REF 
ACC 

(VoREC) 

PREC 

(VoRPD) 

MDL 1 
(ug/kg) 1 

RL 1 
(ug/kg) 

Chlorinated Pesticides by GC/EC | 
Aldrin (MS) 
alpha-BHC 
beta-BHC 
gamma-BHC (Lindane) (MS) 
delta-BHC 
Technical Chlordane 
alpha Chlordane 

(gamma Chlordane 
U,4'-DDD 
4,4'-DDE 
4,4'-DDT (MS) 
Dieldrin (MS) 
Endosulfan 1 
Endosulfan II 

[Endosulfan sulfate 
Endrin (MS) 
1 Endrin aldehyde 
Endrin ketone 
Heptachlor (MS) 
iHeptachlor epoxide 
Methoxychlor 

(Toxaphene 
(Surrogates 
Tefrachloro-m-xylene 
[ Decachloroblphenyl 

8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8031(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 
8081(3550) 

8081(3550) 
8081(3550) 

3-1-124 
22-125 
35-144 
35-132 
32-140 
41-177 
40-139 
39-143 
37-149 
33-139 
46-156 
40-133 
3.1-133 
34-150 
45-153 
42-137 
37-152 
44-165 
31-142 
29-133 
37-185 
36-159 

<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 

30-150 1 NA 
.30-150 NA 

3.3 
7.2 
8.7 
4.5 
3.6 
99 
3.3 
3,9 
11 
16 
9.3 
9.3 
5.1 
6.6 
13 
13 
9.3 
11 
8.4 
5.1 
6.0 
990 

NA 
NA 

50 1 
50 
50 
50 1 
50 
500 
50 
50 
100 
100 
100 
100 
50 
100 
100 
100 1 
100 
100 
50 
50 1 
500 
5000 

NA 
NA 

(RL and MDL are based on soil values with a final extract volume of lOmL per gram of sample. { 

Polychlorinated Biphenyls as Aroclors by GC/EC 
PCB-1016 
PCB 1221 
PCB 1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
IPCB-1268 
Surrogates 
2,4,5,6-Tetrachloro-m-xyl6ne 
Decachloroblphenyl 

8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 
8082(3550) 

8082(3550) 
8082(3550) 

,24-132 
30-130 
30-130 
30-130 
30-150 
30-150 
28-153 
30-150 

30-150 
30-150 

<=50 
<=50 
<=50 

1 <=50 
<=50 
<=50 
<=50 
<=50 

NA 
NA 

120 
510 
200 
200 
200 
200 
130 
72 

NA 
NA 

1 1000 j 
2000 
1000 
lOOO 
1000 
1000 
1000 
1000 

NA 
NA 

RL and MDL are based on soil values v/ith a final extract volume of lOmL per qram of sample. ( 
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PARAMETER 

Waste and Oil Samples 

METHOD REF 
ACC 

(VoREC) 

PREC 

(VoRPD) 
MDL 

(ug/kg) 
RL 1 

(ug/kg) 

|Vola1:iliss by GC/MS 
(Aceton? 
IBenzere (MS) 
1 Brorr 0( lichlcircmethane 
IBromoform 
j Brom omethane 
i2-Bu1aiione (Methyl Ethyl Ketone-MEK) 
I Carbon disulfide 
Carbon tetr&chloride 
Chloiolienzona (MS) 
jChloioiithane 
Chloiolorm 
Chloioinelhijne 

1 Dibrc m ochloromethane 
|l,l-Dicnloroetnane 
1,2-Dicfiloroeinane 
cis-1 2-Dichloroethene 
trans-1 2-Di;hlcroethene 
ll,1-DichlorQethene(MS) 
1,2-Ciichloropropane 

[cis-1 3-Dichloropropene 
trans-1 S-Dh^hloropropene 
Ethylbe nzere 
2-He<anone 
Methykine chloride 
4-Meth/l-2-pentanone (MIBK) 
Styre ni! 
1,1,2,2 -Tetnachloroethane 
Tetradiloroethene 
Toluen 3 (MS) 
1,1,1-Trichlciroelhane 
1,1,2-Trichlorcethane 
Trichloioethsne (MS) 
Vinyl chloride 
Xylene; (total) 
o-Xyler e 
m+p-Xylene 
Surro£ ales 
p-Brcirrofluorobenzene 
Dibrc mofluoromethane 
Totucm 5-d8 

1 8260(50356x1) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8250(5035ext) 
8250(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035ext) 
8260(5035ext) 
8260(5035exl) 
8260(5035ext) 
8260(5035ext) 

8260(5035ext) 
8260(5035ext) 
8260(5035ext) 

1 

1 

30-195 
65-130 
71-120 
58-134 
22-184 
30-185 
43-143 
65-128 
69-128 
46-152 
70-124 
42-143 
70-124 
34-165 
39-158 
33-150 
23-159 
46-142 
72-118 
71-123 
66-128 
71-120 
46-163 
29-153 
47-160 
73-121 
59-138 
64-134 
63-133 
70-123 
66-127 
64-126 
38-151 
74-122 
74-122 
74-121 

68-121 
66-127 
65-128 

<=100 
<=50 
<=50 
<=50 

<=100 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=50 
<=100 
<=50 
<=50 
<=50 

NA 
NA 
NA 

5100 
460 
860 
450 
1000 
1700 
780 
1200 
620 
1000 
390 
1000 
660 
350 
1000 
580 
520 
820 
960 
1000 
590 
500 

50OO 
510 
1400 
1300 
790 
890 
630 
1100 
410 
1000 
1000 
1400 
560 
960 

NA 
NA 
NA 

20000 
2000 
2000 
2000 
2000 
10000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
2000 
10000 
2000 
10000 
2000 
2000 
2000 
2000 
2000 
2000 ! 
2000 
2000 
4000 
2000 
2000 

NA 
NA 
NA 

RLanc MDL are based on soil values vwth a final extrad volume of 1 OmL per 1g of sample and analysis of 25ul (0.025mL)of the [ 
extrad | 
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PARAMETER 

Waste and Oil Samples 

METHOD REF 
ACC 1 

(V.REC) 1 
PREC 1 

(VoRPD) 1 
MDL 1 

(ug/kg) 1 
RL 1 

(ug/kg) 

Semivo la t l les (Base-Neutrals/Acids) by GC/MS ( 
Acenaphlhene (MS) 

Acenaphthylene 

Anthracene 

Benzo(a)anthtacene 

Benzo(b)fluoranth6ne 

1 Benzo(k)fluoranthene 

|Benzo(g,h,i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

|Bis(2-chloroethoxy) methane 

[Bis(2-chloroethyI) ether 

(Bis(2-chloroisopropyl) ether 

Bis(2-6lhylhexyl) phthalate 

(4-Bromophenyl phenyl ether 

(Butyl benzyl phthalate 

(4-ChloroaniIine 

4-Chloro-3-methylphenol (MS) 

2-ChloronaphthaIene 

2-Chlorophenol (MS) 

U-Chlorophenylphenyl ether 

(Chrysene 

(Dibenz(a,h)anlhracene 
Dibenzofuran 

pi-n-buly lphthalate 

(1,2-DichIorobenzene 

(1,3-Dichiorobenzene 

(1,4-Dichlorobenzene (MS) 

(3,3'-Dichloro benzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

(Dimethylphlhalate 

4,6-Dinitro-2-melhylphenol 

(2,4-Dinitrophenol 

2,4-DinitroloIuene (MS) 

[2,6-Dinitrololuene 

(Di-n-odylphthalate 

Fluoranthene 

Fluorene 

(Hexachlorobenzene 

Hexachlorobutadiene 

[ Hexachlorocyclopentadiene 

[Hexachloroethane 

Indeno(1,2,3-cd)pyrene 

[Isophorone 

2-Melhylnaphthalene 

2-Melhyl phenol (o-Cresol) 

3- and 4-Methyl phenol 

Naphthalene 

(2-Nilroaniline 

(3-Nilroanline 

[4-Nilroaniline 

(Nitrobenzene 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

I 8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3650) 

8270(3550) 

3270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

. 8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3650) 

39-104 1 

37-112 

34-120 

25-134 

29-128 

25-127 

33-122 

30-128 

21-110 

34-102 

27-96 

30-94 

39-122 

33-94 

44-121 

18-94 

22-124 

42-96 

22-109 

38-101 

35-130 

29-126 

34-112 

39-116 

31-86 

33-81 

25-93 

10-98 

1 37-103 

37-112 

45-99 

40-106 

24-128 

19-126 

18-125 

42-109 

38-126 

18-137 

35-112 

34-103 

35-93 

1S-107 

29-84 

24-136 

1 34-103 

37-108 

34-108 

35-102 

36-94 

35-113 

22-99 

32-111 

24-110 

<=50 ( 

<=50 

<=50 

<=50 

<=so 
<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=60 

<=50 J 
<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

1 <=50 
<=50 

<=50 

1 <=50 

<=50 

1 <=50 
( <=50 

<=50 

<=50 

<=50 

«:=50 

<=50 

<=50 

<=50 

<=50 

1 <=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

10000 ( 

7500 

9600 

10800 

9900 1 
3900 

5900 

9500 

11000 

9600 

11000 

9600 

13000 

9000 

9600 

8700 

12000 

11000 

12000 

7800 

9300 

9300 

10000 

12000 

6900 

6900 

7200 

7800 

8700 

10000 

1 8400 

L 10000 
9300 

100000 

6600 

8700 

9500 

9000 

6600 

11000 

8100 

81000 

5700 

5100 

7800 

8700 

14000 

12000 

9300 

7500 

9000 

7800 

9300 

100000 ( 

100000 

100000 

100000 

100000 

100000 

100000 

10O0OO 

100000 

100000 

100000 

100OOO 

100000 

100000 

100000 

200000 

100000 

100000 

100000 

lOOOOO 

100000 

100000 

100000 

100000 

100000 

1 100000 

100000 

200000 

100000 

100000 

100000 1 

100000 

500000 

500000 

100000 

100000 

100000 

100000 

100000 

1 100000 

100000 

100000 

100000 

100000 

100000 

100000 

100000 

100000 

t 100000 

500000 

500000 

500000 

100000 1 
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PARA 

2-Nitio| 
4-NitiO| 
N-Nitro 
N-Nilro 
PentiiC 
Phenar 
Phenol 
Pyrene 
1,2,4-T 
2,4,5T 
2,4,6-T 
Surrog 
2-Flu3r 
2-FluDr 
Nitrobe 
Phenol-
p-Terpt 
2,4,6-1 
RL and 

METER 

>henol 

)henC)l(MS) 

aOdiphenylamine/ Diphenylamine 

ios-ci-N-propylamine (MS) 

ilorophenol (MS) 

threrie 

(MS) 

(MS] 

Ichlorobenzene (MS) 

ichlorophenol 

ichlorophenol 

ates 

jbiphenyl 

jphenol 

nzeni3-d5 

d5 
enyl-di4 

ribromophenol 

Waste and Oil Samples 

METHOD 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 
8270(3550) 

REF 
ACC 

(VoREC) 

33-102 
13-133 
16-113 
17-110 
17-140 
34-123 
20-108 
36-132 
26-102 
44-110 
43-110 

37-106 
31-105 
31-99 
31-105 
38-120 
26-127 

PREC 

(VoRPD) 

« 5 0 
<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

<=50 

NA 
NA 
NA 
NA 
NA 
NA 

MDL 
(ug/kg) 

7800 

7500 

9000 

9000 

10000 

10000 

12000 

4500 

11000 

9300 

9600 

NA 
NA 
NA 
NA 
NA 
NA 

RL 
(ug/kg) 

100000 

600000 

lOOOOO 

lOOQOO 

500000 

1OO0OO 

100000 

100000 

100000 

100000 . 

100000 

NA 
NA 
NA 
NA 
NA 
NA 

MDL are based on soil values with a final extract volume of lOmL per gram of sample. 
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STL REFERENCES AND NOTES FOR APPENDIX G 

The MDL for wastes and oils is based on the soil MDL extrapolated to the extradion weight used for wastes and oils, tissues. 

Accuracy data are presented as recoveries for spikes or surrogates. For routine analysis of organics using SW-846 methods 

percent recoveries are evaluated only on the subset spike compound lists specified by the methods unless noted in a pre-projed 

plan or QAPP. An (MS) following the parameter name designates the routine matrix and laboratory control spike compounds 

Precision data are presented as relative percent difference (% RPD) and are advisory; i.e., nol used for laboratory controL Since 

reportable levels (above detection limit) for most of the organic parameters may not be deteded in all environmental samples 

precision is usually based on duplicate spike data and evaluated according to method requirements. 
Accuracy and precision control limits are primarily derived from in-house laboratory data for soils. Some accuracy and precision 
limits have been rounded to the nearest "5". In some cases, method limits may be used in lieu of in-house limits because in-house 
limits are broader than Ihe method limits or are too broad to be usable. 
The RL for waste and oil samples are based on the sample weight and fial volume of the extracL Samples extracts often require 

further dilution because of matrix problems, especially for petroleum-based wastes. No routine cleanups are effective for waste/oil 

matrices with the exception of the acid cleanup for PCB analyses. 

ABBREVIATIONS USED IN THE APPENDICES 

PARAMETER-refers to the compound, analyte or measurement being tested; the field of testing 

METHOD-refers to the reference method used to measure the parameter 

REF-a number designation that corresponds to the method references and citations 

ACC-accuracy measured as percent recovery 

PREC-preclsion measured as relative percent difference 

RL-reporting limit 

REF# REFERENCE 
Test Methods for Evaluating Solid Waste, Third Edition, SW-846 (including Update III) USEPA Office of Sdid Waste 
and Emergency Response, Washington, DC. . 
Method 680: Determination of Pesticides and PCBs in Water and Soil/Sediment by GC/MS U.S. EPA, Washington 

D C . 
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i^ilM^ O 1 L. 

PARARIETER 

Metals 
Aluminuri (ICP) 
Aluminun (ICP/MS) 
iAntimoni(ICP1j1S) 
Antimony (GF'A) 
Arsenic (CP/^/1S) 
Arsenic; (3FA/\) 
Barium (ICP) 
Barium (ICP/MS) 
Berylliim (ICF) 
BerylliLnn (ICF/MS) 
Boron dCP/fwIS) 
Cadmium (ICP) 
Cadmium (ICP.'MS) 
Caldum ICP) 
Caldum ;ICP/MS) 
Chromium (ICP) 
Chromium (ICP/MS) 

IChromiuin, hexavalent 
Cobalt (lOP) 
Cobalt ( | I :P/MS) 

Coppe-(CP) 
1 Coppe- (CP/>iS) 
Iron (ICP) 
Iron(lCP'MS) 
Lead(IC=/MS) 
Lead(<3fAA) 
Magnesium (ICP) 
Magnesium (ICP/MS) 
Manganese (ICP) 
Manga-lese (ICP/MS) 
Mercur/iCVAA) 
Molybder um (ICP) 
Molybder um (ICP/MS) 
,Nickel 1C;P) 
Nickel ;iC;P/MS) 
Potass um (ICP) 
Potass um (ICP/MS) 
Seleniim (ICF/MS) 
Seleniim (GFM) 
Silica, dissolved (ICP) 
[Silver (ICP) 
Silver (ICP/MS) 
Sodium (CP) 
Sodium (CP/^/IS) 
Stronliiini(lCP; 
Strontium (ICF'/MS) 
Thallium (ICP/MS) 
Thallium (GFAA) 
Tin (10=) 

Drinking Water Parameters 

METHOD 

200.7(DW) 
200.8 
200.8 
200.9 
200.8 
200.9 

200,7(DW) 
200.8 

200.7(DW) 
200.8 
200.8 

200.7(DW) 
20O.8 

200.7(DW) 
200.8 

200.7(DW) 
200.8 

3500.Cr-D 
200.7(DW) 

200.8 
20O.7(DW) 

200.8 
200.7(DW) 

200.8 
200.8 
200.9 

200.7(DW) 
200.8 

200.7(DW) 
200.8 
245.1 

200.7(DW) 
20O.8 

200.7(DW) 
200.8 

200.7(DW) 
20O.8 
200.8 
200.9 

200.7(DW) 
200.7(DW) 

200.8 
200.7(DW) 

200.8 
200.7(DW) 

200.8 
200.8 
200.9 

200.7(DW) 

REF 

1 
2 
2 
3 
2 
3 
1 
2 
1 
2 
2 
1 
2 
1 
2 
1 
2 
4 
1 
2 
1 
2 
1 
2 
2 
3 
1 
2 
1 
2 
5 
1 
2 
1 
2 
1 
2 
2 
3 
1 
1 
2 
1 
2 
1 
2 
2 
3 
1 

1 ACC 
1 (%REC) 

70-130 
85-115 
85-115 
80-120 
85-115 
80-120 
70-130 
85-115 
70-130 

i 85-115 
85-115 

i 70-130 
1 85-115 
I 70-130 

85-115 
1 70-130 

85-115 
90-110 
70-130 
85-115 
70-130 

I 85-115 
70-130 
85-115 
85-115 
80-120 
70-130 
85-115 
70-130 
85-115 
85-115 
70-130 
85-115 
70-130 
85-115 
70-130 
85-115 
85-115 
80-120 
70-130 
70-130 
85-115 
70-130 
85-115 
70-130 
85-115 
85-115 
80-120 
70-130 

PREC 
(%RPD) 

MDL 
(ua/L) 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

17 
3.6 

0.16 
0.98 
1.4 
1.0 
1.0 

0.20 
0.40 
0.062 
4.9 

1 0.86 
0.13 

I 50 
7.8 
1.1 

-0.71 
2.0 

1 1.4 
0.024 
2.7 

0.24 
22 
1.2 

0.068 
0.58 
50 

0.44 
1.0 

0.10 
0.037 

1.7 
016 
2.2 

0.064 
100 
12 

0.14 
091 
100 
2.0 

0.059 
180 
15 
1.0 

0.040 
0.16 
1.2 
7.0 

RL 
(uq/L) 

200 
50 
2.5 
5.0 
5.0 
5.0 
10 
5.0 
4.0 
0.50 
25 
5.0 
2.5 

i 500 
250 
10 
5.0 
10 
10 
5.0 
20 
5.0 
50 
25 
1.5 
2.0 
500 
250 
10 
5.0 

0.20 
10 
5.0 
40 
5.0 

1000 
250 
2.5 
10 
500 
10 
5.0 
500 
250 
10 
5.0 
1.0 
2.0 

50 1 

MCL 
(uq/L) 

6 
5 
50 
50 

2000 
2000 

4 
4 

5 
5 

100 
100 

AL''=1300 
AL^=1300 

AL'=15 
AL''=15 

2 

50 
50 

2 
2 



Appendix J, Revision 0 
Effective Date: 02.03.03 

Page 2 of 18 
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PARAMETER 
Tin (ICP/MS) 
Titanium (ICP) 
Titanium (ICP/MS) 
Vanadium (ICP) 
Vanadium (ICP/MS) 
Zinc (ICP) 
Zinc (ICP/MS) 

METHOD 
200.8 

200.7(DW) 
200.8 

200.7(DW) 
200.8 

200.7(DW) 
200.8 

c 

REF 
2 
1 
2 
1 
2 
1 
2 

Irinking Water Parameters 

ACC 
l%REC) 

85-115 
70-130 
85-115 
70-130 
85-115 
70-130 
85-115 

PREC 
(%RPD) 

<=20 
<=20 
<=20 
<=20 
<=20 
<=20 
<=20 

MDL 
(uq/L) 

0.15 
1.0 
2.1 

0.70 
1.5 
1.3 
3.7 

RL 
(uq/L) 

5.0 
10 
5.0 
10 
5.0 
20 
10 

MCL 
(uq/L) 

I'-Maximum Contaminant Level 
P-AL (Adion Level) 
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PARAMEl ER 

Drinking Water Parameters 

METHOD REF 
ACC 

(%REC) 
PREC 

(%RPD) 
MDL 

(mg/L) 
RL 

(mg/L) 
MCL^ 
(mo/L) 

General Chemistry 
Alkalinity, otal, as CaC03 
Bromate 
Bromide 
Bromide 
Carbon, total organic (TOC) 
Chlorate 
Chloride 
Chloride 
Chlorite 
Color (appareni) 

Conductivity (spedfic 
conductance) 
Corrosivity-Saturation Index 
Cyanide, f-ee 
Fluoride 

Fluoride 

Foaniint) .gents (MBAS, 
surfactant:) 

Hardness, tolal,as CaC03 
(calculalioi) 

Hardness, total, as as CaC03 
(titrimetric 
Hydrogen ion QJH) 
Nitrate(c.s N) (ion 
chromatoc raphy) 

Nitrate(£s N)(colcrimetric) 

Nitrite(a;; IJ) (ion 
chromatoc raphy) 
Nitrite(a:5 IJ)(colorimetric) 
Odor 

Oil& GrsEse 

Oil& Grasse 
Oxygen, d ssolved 
Oxygen, d ssolved 
Perchloiats 
pH (hydroijen ion) 
Phenolics, total recoverable 
Phosphorus,Orthophosphate (as 

P) 
Phosphoms, tola (as P) 
Residue, dissolved (Total 

Dissolved Soiids-TDS) 
Specific conductance 
Specific g avity 

Sulfate (ion chronatrography) 

Sulfate (turbidirretric) 

Surfactj.nl s(Mi3AS) 

2320B/310.1 
300.1 B 
300.0A 
300.1 B 
415.1 
300. IB 
300 OA 

325.2/4500-Cl-E 
300.18 

2120B/110.1 

2510B/120.1 
2330B 

335.4/4500-CN-E 

300.QA 

4500-F-C/340.2 
(undistilled) 

425.1/55400 

2340B 

2340C/130.2 

150.1 

300.0A 

353.2 /4500-NO3-
F 

300.0A 
353.2 /4500-NO3-

140.1/21 SOB 

1664 (HEM)/9071 
413.2 

360.1/4500O-G 
360.2 /4500 O-C 

314.0 
150.1 
420.1 

365.2/4500-P-E 
365.4 /4500P-F 

150.1/2540C 

25106/1201 
2710F 

300.0A 

4500-SO4-E/ 
375.4 

425.1/5540C 

5 
5 
7 
5 
5 
6 
7 

5/4 
6 

4/5 

4/5 
4 

5/4 
7 

4/5 

5/4 

4 

4/5 

5 

7 

5/4 

7 

5/4 
5/4 

8 

5 
5/4 
5/4 
9 
5 

5/4 

5/4 
5/4 

4/5 

6/4 
4 

7 

4/5 

5/4 

80-120 
90-110 
90-110 
90-110 
80-120 
90-110 
90-110 
85-115 
90-110 

NA 

90-110 
NA 

85-115 
90-110 

85-115 

70-130 

NA 

75-125 

53-158 

90-110 

80-120 

90-110 

80-120 
NA 

78-114 

60-140 
NA 
NA 

90-110 
63-158 
75-125 

90-110 
60-140 

80-120 

90-110 
NA 

90-110 

75-125 

70-130 

<=30 
<=30 
<=30 
<=30 
<=25 
<=30 
<=30 

<=30 
<=30 
<=40 

<=10 
NA 

<=20 
<=30 

<=30 

<=30 

NA 

<=30 

<=40 

-<=30 

<=30 

<=30 

« 3 0 
NA 

<=18 

<=30 
<=30 
<=30 
<=30 
<=40 
<=30 

<=30 
<=40 

<=25 

<=10 
<:=20 

<=30 

<=30 

<=30 

1.0 
0.0031 
0.068 
0.058 
0.50 

0.0020 
0.034 

0.24 
0.0040 

NA 

NA 
NA 

0.0050 
0.010 

0.10 

0.050 

NA 

10 

NA 

0.0090 

0.010 

0.0080 

0.0033 
NA 

0.85 

0.13 
NA 
NA 

0.00043 
NA 

0.0090 

0.0090 
0.034 

NA 

NA 
NA 

0.081 

2.4 

0.050 

1.0 
0.010 

1.0 
1.0 
1.0 

0.010 
1.0 

1.0 
0.020 
5PCU 

5.0 uS/cm 
NA 

0.010 
0.10 

0.20 

0.10 

3.3 

10 

NA 

0.10 

0.050 

0.050 

0.050 
1 TON 

5.0 

1.0 
0.10 
0.10 

0.0020 
NA 

0.050 

0.050 
0.10 

5.0 

5.0 uS/cm 
NA 

1.0 

5.0 

0.10 

0.01 
1 

1 

0.2 
4 

4 

10 

10 

1 

1 

• • -

http://Surfactj.nl
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PARAMETER 
Total Organic Carbon (TOC) 
Turbidity 

UV-254 Absorbing Substances 

METHOD 
415.1 

180.1/2130B 

59108 

Drinking \ 

REF 
5 

5/4 

4 

ACC 
(V.REC) 
80-120 
90-110 

80-120 

^ater Parameter 

PREC 

(%RPD) 
<=25 
<=30 

<=30 

MDL 
(mg/L) 

0.50 
0.10 NTU 

0.003 
absorbance 

units 

S 

RL 
(mg/L) 

1.0 
0.10 NTU 

0.009 
absorbance 

units 

MCL' 
(ma/L) 

Microbiological Parameters 
Coliform, total MF 
Plate count, heterotrophic 
'-Maximum Contaminant Level 

9222B 
9215B 

4 
4 

NA 
NA 

<=200 
NA 

t 

NA 
NA 

1 coyiOO mL 
1000CFU/L 
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PARAME;TER 

Ii/licroextractables in Drinking Water by ( 

Dibromoc;hloropropane (DBCP) 

Ethylene diDromide (EDB) 

1,2,3-tridikiropropane (TCP) 

Drinking Water Parameters 

METHOD 

3C/EC 

504.1 

504.1 

504.1 

REF 

10 

10 

10 

ACC 
(%REC) 

70-130 

70-130 

70-130 

PREC 
(%RPD) 

<=30 

<=30 

<=30 

MDL 
(ug/L) 

RL 
(ug/L) 

0.0055 

0.0082 

0.057 

0.020 

0.02O 

0.20 

MCL^ 
(uq/L) 

0.2 

0.05 

Chlorai Hyc rate 551.1 11 80-120 <=20 0.18 1 0.50 

1 
Monochlordaceticadd (MOAA) 

MonobroniDacclic acid (MBAA) 

Dichloroaciitic acid (DOAA) 

Trichloroacetic acid (TCAA) 

Dibromoiacstic add (DBAA) 

552.2 

552.2 

552.2 

552.2 

552.2 

12 

12 

12 

12 

12 

80-120 

80-120 

80-120 

80-120 

80-120 

<=20 

<=20 

<=20 

<=20 

<=20 

0.98 

0.59 

0.81 

0.35 

0.38 

2.3 

1.5 

2.3 

0.75 

0.75 

60r) 

C) MCL is tor si-m of five haloacetic acWs (HAA5) 

'-Maximt m Contaminant Level 
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PARAMETER 

Drinking Water Parameters 

METHOD REF 
ACC 

(%REC) 

Chlorinated Pesticides and PCBs as Aroclors in Drinking Water bv 

Technical Chlordane 

Toxaphene 

PCB 1015 

PCB 1221 

PCB 1232 

PCB 1242 

PCB 1248 

PCB 1254 

PCB 1260 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

13 

13 

13 

13 

13 

13 

13 

13 

13 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

PREC 
(%RPD) 

MDL 
(ug/L) 

RL 
(ug/L) 

MCL' 
(uq/L) 

GC/EC 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

0.058 

0.38 

0.16 

0.13 

0.12 

0.050 

o.n 
0.13 

0.11 

0,25 

2.5 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

2 

3 

0.5 

0.5 

0.5 

0.5 

05 

0.5 

0.5 

Non-Routine (These targets are routinely analyzed by 525.2) 

Gamma BHC (Lindane) 

Endrin 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Aldrin 

Alpha BHC 

Beta BHC 

Delta BHC 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin aldehyde 

Surrogates 

2,4,5,5-Telrachloro-m-xylene 

Decachloroblphenyl 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/508.1 

508/503.1 

508/508.1 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

<=30 

<=3D 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

0.0056 

0.010 

0.0068 

0.0048 

0.014 

0.0057 

0.0047 

0.0048 

0.0039 

0.0065 

0.0094 

0.0082 

0.0070 

0.0048 

0.010 

0.0083 

0.0088 

NA 

NA 

0.025 

0.050 

0.025 

0.025 

0.25 

0.025 

0.025 

0.025 

0.025 

0.050 

0.050 

0.050 

0.050 

0.025 

0.050 

0050 

0.050 

NA 

NA 

0.2 

2 

0.4 

0.2 

40 

'-Maximum Contaminant Level 
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M STL Drinking Water Parameters 

PAFAMETER METHOD REF 
ACC 

(%REC) 
PREC 

(VDRPD) 

MDL 
|ug/L) 

RL 
(ug/L) 

MCL' 
(uq/L) 

Chlorinated Herbicides in Drinking Water by GC/EC 

2,4-C 

2,4-CB 

2.4,5-T 

2,4,5-TP (Silvex) 

Dalapoi 

Dicarnt a 

515.1 14 70-130 <=30 0.12 0.50 70 

515.1 14 30-130 <=30 0.086 O50 

515.1 14 70-130 <=30 0.036 0.50 

515.1 14 70-130 <=30 0.030 0.50 50 

515.1 14 70-130 <=30 0.89 10 200 

515.1 14 70-130 <=30 0.059 0.50 

DinoJie 3 515.1 14 30-130 <=30 0.034 3.0 

PenUic ilorophenol 

Pido-an 

515.1 14 70-130 <=30 0.090 1.0 

516.1 14 70-130 <=30 0.096 0.50 500 

Surrogate 

2,4-Dichlorophenylacetic Add 515.1 14 70-130 NA NA NA 

^-Maxinum Contaminant Level 
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PARAMETER 

Drinking Water Parameters 

METHOD REF 
ACC 

(%REC) 
PREC 

(%RPD) 
MDL 
(ug/L) 

RL 
(ug/L) 

MCL' 
(uq/L) 

HPLC and Endothall 

Aldicarb (MS) 

Aldicarb sulfone 

Aldicarb sulfoxide 

Catbaryl 

Carbofuran (MS) 

3-Hydroxycarbofuran 

Methiocarb 

Methomyl 

Oxamyl (MS) 

Propoxur (Baygon) 

Glyphosate 

Diquat 

Paraquat 

Endothall 

531.1 

531.1 

531.1 

531.1 

531.1 

531.1 

531.1 

531.1 

531.1 

531.1 

547 

549.2 

549.2 

548.1 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

16 

17 

17 

18 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

70-130 

70-130 

70-130 

80-120 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=30 

<=30 

<:=30 

<=30 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 . 

1.0 

10 

1.6 

1.8 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

2.5 

25 

5.0 

5.0 

10 

40 

200 

700 

20 

100 

^-Maximum Contaminant Level 
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PAi^METER 

Drinking Water Parameters 

METHOD REF 
ACC 

(%REC) 
PREC 

(%RPD) 
MDL 

(ug/L) 
RL 

(ug/L) 
MCL' 

Jug/L) 

Semivoialiles 

Acenaphtt yiene 

Acetochioi 

Alachlor 

Aldrin 

Ametryn 

Anlhraccns 

Alrazine 

benz[a]enthracene 

Benio[b]fl joranthene 

Benzo(k|f|ijoranthene 

Ben2o[g,h,i]peiylene 

Benzo[alp/remj 

Bromacil 

Butachlor 

Buiyiate 

Butylbenzylphtlialate 

Chlordane, (alpha-chlordane) 

Chlordane, (ga.-nma-chlordane) 

Chlordane, ftrans-nonachlor) 

Chlorneb 

Chlorobisnzilate 

2-Chlorcibipheryl 

Chlorprcpliam 

Chlorpyiifos 

Chlorthslonil 

Chrysene 

Cycloats! 

DCPA (Daclhai) 

4,4-DDD 

4,4'-DD'" 

4,4'-DD[: 

Dibenzo[a hjanthracene 

Di-n-but/lphthalate 

2,3-dichoiobiphenyl 

Dichlorvos 

Dieldrin 

di(2-ethyll-exyl)adipate 

di(2-ethyir exyl)phthalate 

Diethylphlialats 

Dimethylpithalale 

2,4-dinil-o olueie 

2,6-dinito olueie 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

5252 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 
19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 
70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<:=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<:=30 

O043 

0.19 

0.076 

0,1 

0.32 

0.03 

0.087 

0.043 

0.056 

' 0.096 

0.057 

0.038 

0.15 

0.084 

0.045 

0.099 

0.066 

0.056 

0.067 

0.12 

2.6 

0.033 

0.13 

0.095 

0.082 

0.057 

0.082 

0.054 

0.078 

0.097 

0.054 

0.06 

0.33 

0.061 

0.094 

0.13 

0.094 

0.56 

0.12 

0.081 

0.059 

0.09 

0.20 

0.50 

0.20 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.50 

0.20 

0.50 

0.50 

O20 

0.50 

050 

5.0 

0.50 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.50 

0.50 

0.20 

0.20 

1.0 

0.20 

0.20 

0.50 

0.50 

2.0 

0.50 

0.50 

0.20 

0.20 

2 

3 

0.2 

2 

2 

2 

400 

6 
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PARAMhlER 
Diphenamid 

'Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

EPTC 

Ethoprop 

[Etridiazole 

ipenarimol 

Fluorene 

Fluridone 

HCH, alpha (a-BHC) 

HCH, beta (b-BHC) 

[HCH, delta (d-BHC) 

HCH, gamma (Lindane) (g-BHC) 

Heptachlor 

Heptachlor epoxide 

2,2',3,3',4,4',6-heptachlorobiphenyl 

Hexachlorobenzene 

[2,2',4,4',5,6'-hexachlorobiphenyl 

Hexachlorocyclopentadiene 

Hexazinone 

Indeno [1,2,3-c,d] pyrene 

Isophorone 

Metolachlor 

Methoxychlor 

Methyl paraoxon 

Metribuzin 

Mevinphos 

MGK 254 - isomer a 

MGK 264 - isomer b 

Molinate 

Napropamide 

Norflurazon 

2.2",3'.4,6-octachlorobiphenyl 

Pebulate (Titlam) 

2,2',3'.4,6-pentachlorobiphenyl 

Permefhrin, cis 

Permethrin, trans 

Phenanthrene 

Prometryn 

Pronamide 

Propachlor 

Drinking Water Parameters 

METHOD 
525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525,2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

' 525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

, 525.2 

526.2 

525.2 

525.2 

525.2 

REF 
19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 
19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

ACC 
(%REC) 1 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

1 70-130 
70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

PREC 
(VoRPD) 1 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

^=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

MDL 
(ug/L) 1 
0.084 

0.1 

0.14 

0.074 

0.14 

0.25 

0.053 

0.11 

0.079 

0.35 

0.053 

0.087 

0.074 

0.093 

O093 

0.057 

0.087 

0064 

0.057 

0.058 

0.05 

0.5 

0.078 

0.059 

0.075 

0.065 

0.069 

0.11 

0085 

0.13 

0.042 

0.015 

0.072 

0.084 

0.083 

0.063 

0.089 

0.038 

0.11 

0.015 

0.045 

0.26 

0.094 

0.095 

RL 
(ug/L) 

0.20 

0.50 

0.50 

0.50 

0.50 

1.0 

0.20 

0.50 

0.20 

1.0 

0.20 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

2.0 

0.50 

0.20 

0.20 

0.20 

0.50 

0.50 

0.20 

0.50 

0.20 

0.20 

0.20 

0.50 

1 0.50 

0.20 

0.20 

0.20 

0.50 

050 

0.20 

1.0 

0.20 

0.20 

WICL̂  
(uq/L) 

2 

0.2 

0.4 

0.2 

1 

50 

40 
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H^Hi^ai Q T T 

PARAMETER 
Propazine 

Pyrene 

Simazin'3 

Simetryn 

Slirofos 

Tebuthiurnn 

Tertiacil 

Terbutryn 

2,2',4,4'tEtrachlorobiphenyl 

Triademefon 

2,4,5-tri(:h orob phenyl 

Tricycla::ole 

Trifluralin 

Vemolaie 

Intemal Standards 

Acenaphltiene-dIO 

Chrysere-d12 

Phenanihiene-dlO 

Surrogatiis 

1,3-dim(Jtliyl-2-nilroben2ene 

Peryleni3-<I12 

Triphenylphosphate 

1 — 

METHOD 
525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

REF 
19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

19 

Drinking 

ACC 
(%REC) 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

Water Parameters 

PREC 
(%RPD) 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

NA 

NA 

NA 

NA 

NA 

NA 

MDL 
(ug/L) 
0.092 

0.041 

0.11 

0.31 

0.074 

0.47 

0.15 

0.3 

0.048 

0.21 

0.048 

0.16 

0.O8 

0.08 

NA 

NA 

NA 

NA 

NA 

NA 

RL 
(ug/L) 

0.20 

0.20 

0.50 

1.0 

0.50 

2.0 

0.50 

1.0 

0.50 

1.0 

0.20 

0.50 

0.20 

0.20 

NA 

NA 

NA 

NA 

NA 

NA 

^-Maximum Contaminant Level 

MCL' 
(uq/L) 

4 
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i^Ml^^ Oil-. 

P A F I A M E T E R 

Drinking Water Parameters 

M E T H O D R E F 

A C C 

(%REC) 

PREC 

(%RPD) 

M D L 

( u g / L ) 

RL 

(ug/L) 

MCL' 1 
(ug /L ) 

Volatiles in Drinking Water by GC/MS | 

Benzene 

1 Carbon tetrachloride 

Ichlorobenzene 

11,2-Dichlorobenzene 

11,4-Dichlorobenzene 

11,2-Dichloroethane 

|l,1-Dichloroelhene 

1 Cis-1,2-Dichloroethene 

|Trans-1,2-Dichloroethene 

11,2-DichIoropropane 

lEthylbenzene 

{Methylene chloride 

1 Styrene 

iTelrachloroethene 

Toluene 

11,2,4-Trichlorobenzene 

11,1,1-Trichloroethane 

11,1,2-TrichIoroelhane 

iTrichloroelhene 

IVinyl chloride 
Total Xylenes^ 

Trihalomethanes (total)' 

Chloroform 

1 Bromodichloromethane 

[Bromoform 

1 Dibromochloromethane 

JBromobenzene 

1 Bromochloromethane 

j Bromomethane 

|n-Butylbenzene 

[Sec-Butylbenzene 

iTert-Butylbsmene 

Chloroethane 

Chloromethane 

|2-Chtorotoluene 

|4-Chlorotoluene 

[ l ,2-Dibromo-3-chloropropane 

|1^2-Dibromoethane 

[Dibromomethane 

11,3-Dichlorobenzene 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 .. 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

1 20 

20 

20 

20 

20 

20 

20 

20 

I 20 

20 

20 

20 

20 

20 

20 

! 20 

20 

20 

20 

20 

20 

20 

20 

20 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130' 

70-130 

1 70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

0.20 

0.14 

0.22 

0.092 

0.078 

0.16 

0.20 

0.11 

0.18 

0.14 

0.12 

0.15 

0.074 

0.11 

0.18 

023 

0.15 

0.16 

0.22 

0.10 

0.44 

0.68 

1 0.32 

0.085 

1 0.18 

! 0.10 

0.15 

0.090 

0.35 

0.094 

i _ 0.13 

1 0.13 

0.14 

0.31 

' 0.14 

0.12 

0.19 

0.11 

0.20 

0.11 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

2.0 

4.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1 1-0 
1 1.0 

1.0 

1.0 

1 1-0 

5 1 
5 

100 

600 

75 

5 

7 

70 

100 

5 

700 

5 

100 

5 

1000 

70 

200 

5 

5 

2 

10000 1 

100 
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STL Drinking Water Parameters 

PARAMETER METHOD REF 

ACC 

(%REC) 

PREC 

|%RPD) 

MDL 

(ug/L) 

RL 

(ug/L) 

MCL' 

(ug/L) 

VolallliiS In Drinking Water by GC/MS 

DichI Dr jdifluoromethane 524.2 20 70-130 <=30 0.062 1.0 

1,1-Ciciloroethane 524.2 20 70-130 <=30 0.15 1.0 

1,3-C iciloropropane 524.2 20 70-130 <=30 0.15 1.0 

2,2-Ciciloropropane 524.2 20 70-130 <=30 0.22 1.0 

1,1-Ciciloropropene 524.2 20 70-130 <=30 0.17 1.0 

Cis-1,3Dichlo'-opropene 524.2 20 70-130 <=30 0.11 1.0 

trans-1 S-Dichioropropene 524.2 20 70-130 =30 0.10 1.0 

Hexact lorobutadiene 524.2 20 70-130 <=30 0.22 1.0 

Isopropylbeiizene 524.2 20 70-130 <=30 0.015 1.0 

4-Iso3r3pyltoiuene 524.2 20 70-130 <=30 O.075 1.0 

Meth/I t-but;/l ether (MTBE) 524.2 20 70-130 <=30 0.092 

Naphthalene 524.2 20 70-130 <=30 0.29 1.0 

n-Prcpylbenzene 524.2 20 70-130 <=30 0.12 1.0 

1,1,1,2-Tetrachloroethane 524.2 20 70-130 <=30 0.11 1.0 

1,1,2,2-Tetrachloroethana 5242 20 70-130 <=30 0.090 1.0 

1,2,3-TrichIcrobenzene 524.2 20 70-130 <=30 0.15 1.0 

Trichloroflucromethane 524.2 20 70-130 <=30 0.10 1.0 

1,2,3-Trichloropropane 524.2 20 70-130 <=30 0.18 1.0 

1,2,4-Trimethylbenzene 524.2 20 70-130 =30 0.12 1.0 

1,3,5-1 rimelhylbenzene 

Q-Xyler e 

524.2 20 70-130 <=30 0.11 1.0 

524.2 20 70-130 <=30 0.15 1.0 

m-Xyle ie ard p-Xylene 

S urri3g ates 

524.2 20 70-130 <=30 0.28 1.0 

p-Bron lofluorobenzene 524.2 20 70-130 <=30 NA NA 

1,2-Di< :hlorobenzene-d4 524.2 20 70-130 <=30 NA NA 

1-MCL Maximum contamination level 

2- total Xylenes is sum of o and m&p isomers 

3-totalTHM is sum of chlorofomi, dichlorobromomelhane, dibromochloromethane, and bromoform 
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PARAMETER 

Drinking Water Parameters 

METHOD REF 

ACC 

(%REC) 

PREC 

(VoRPD) 

MDL 

(ug/L) 

RL 

(ug/L) 
MRL 

(ug/L) 

UCMR List 1 

DCPA mono- acid degradate 

DCPA di- add degradate 

515.1 

515.1 

14 

14 

w 

70-130 

• 
<=30 

• 
0.22 

* -
1.0 1 1 

MTBE 

Nitrobenzene 

524.2 

524.2 

20 

20 

70-130 

70-130 

<=30 

<=30 

0.22 

1.4 

2.0 

10 

5 

10 

1 
Acetochlor 

2,4-DintroloIuene 

2,6-Dinfrotoluene 

4,4'-DDE 

EPTC 

Molinate 

Terbacil 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

525.2 

19 

19 

19 

19 

19 

19 

19 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

70-130 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

<=30 

0.19 

0.059 

0.09 

0.054 

0.063 

0.072 

0.15 

0.50 

0.20 

0.20 

0.20 

0.20 

0.20 

O50 

2 

2 

2 

0.8 

1 

0.9 

2 

Perchlorate 314.0 9 85-115 <=15 0.43 2.0 4 

(*) The mono- acid degradate of DCPA is not currently available; only the di-acid degradate is reported. 

MRL is the minimum reporting limit 
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STL REFERENCES AND NOTES FOR APPENDIX J 

Accuracy and precision control limits are primarily derived from method-specific criteria. 

ABBRE V ATIONS USED IN THE APPENDICES 

PAFlAMEfER-refers to the compound, analyte or measurement being tested; the field of testing 

METHC)C-refe-s to the reference method used to measure the parameter 

REF-a lumber designation that corresponds to the method references and citations 

ACC-at;ciiracy n-easured as percent recovery 

PREC-prfiCision measured as relative percent difference 

RL-reportng limit 

MDL-mst lod cetection limit 

MCL-maximum contamination level 

MRL-minimum reporting limil (UCMR list) 

ICP-induc lively coupled (argon) plasma 

iCP-induc lively coupled (argon) plasma coupled to a mass spectrometer 

GFAA -graphite furnace atomic absorption 

CVAA - C3ld vapor atomic absorption 

IC - ion cl iromatography 
GO/HE 30 - ges chromatograph equipped with a Hall electrolytic condud'ivily detedor 

GC/PIC- ijas chromatograph equipped with a photoionization detedor 

GC/FID - gas chromatograph equipped with a flame ionization detedor 

GC/EC - ijas chromatograph equipped with an eledron capture detedor 

GC/NPID gas chromatograph equipped with a nitrogen-phosphorus detedor 

GC/MS - jas chromatrograph equipped with a mass spedrometer 

HPLC -ii()h perfomiance liquid chromatography 
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jfrf'O'ffiKi £2,nrj 

REF# 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

REFERENCES AND NOTES FOR APPENDIX J 

REFERENCE 
EPA 600/R-94/111: "Methods for the Detenninalion of Metals in Environmental Samples" May 1994, Supplement 1. 

Method 200.8: Determination of Trace Elements in Water and Wastes by ICP/MS. Revision 5.4 (EMMC Version). USEPA 
Office of Research and Development (1994). 

EPA 200.9; Detemiination of Trace Elements by Stabilized Temperature Graphite Furnace Atomic Adsorption 

Spectrometry; Revision 1.2, April 1991; EPA-EMSL 
Standard Methods for the Examination of Water and Wastewater, 18th Edition, American Public Health Assodation, 

Washington, DC. 
EPA 600/4-79-020: Methods for Chemical Analysis of Water and Wastes ; U.S. EPA Office of Reseach and Development, 

Cindnatti, OH, March 1983. 

NATIONAL EXPOSURE RESEARCH LABORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. 
ENVIRONMENTAL PROTECTION AGENCY CINCINNATI, OHIO 45268.ERRATA COVER SHhhl Revision 1.0 John D. 
Pfaff (USEPA, ORD, NERL) - Method 300.0, (1993) Daniel P. Hautman (USEPA, Office of Water) and David J. Munch 
(USEPA, Office of Water) - Method 300.1, (1997) 

Method 300.0 Detennination of Inorganic Anions by ion Chromatography; Revision 2.1, Methods for the Determination of 
Inorganic Substances in Environmental Samples, August 1993. 
Method 1664:N-Hexane Extradable Material (HEM) and Silica Gel Treated N-Hexane Extradable Material (SGT-HEM) by 

Extraction and Gravlmetry (Oil and Grease and Total Petroleum Hydrocarbons), EPA-821-B-94-004b. April 1995. 
Method 314.0; Detemiination of Perchlorate in Drinking Water Using Ion Chromatography, Revision 1.0, November 1999. 
USEPA Office of Water 

Methods for the Detemiination of Organic Compounds in Drinking Water: EPA Method 504.1, Revision 1.1, Munch, J.W. 
1995 

METHOD 551.1 DETERMINATION OF CHLORINATION DISINFECTION BYPRODUCTS, CHLORINATED SOLVENTS, 
AND HALOGENATED PESTICIDES/HERBICIDES IN DRINKING WATER BY LIQUID-LIQUID EXTRACTION AND GAS 
CHROMATOGRAPHY WITH ELECTRON-CAPTURE DETECTION Revision 1.0 J.W. Hodgeson, A.L. Cohen - Method 
551, (1990) D.J. Murjch (USEPA, Office of Water) and D.P. Hauin^a^ (Intemalional Consultants, he.) - Method 551,1, 
(1995) NATIONAL EXPOSURE RESEARCH LABORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. 
ENVIRONMENTAL PROTECTION AGENCY CINCINNATI, OHIO 45268 

METHOD 552.2 DETERMINATION OF HALOACETIC ACIDS AND DALAPON IN DRINKING WATER BY LIQUID-LIQUID 
EXTRACTION, DERIVATI2ATI0N AND GAS CHROMATOGRAPHY WITH ELECTRON CAPTURE DhfECTlON 
Revision 1.0 J.W. Hodgeson (USEPA), J. Collins and R.E. Barth (Technology Applications Inc.)-Method 552.0, (1990) 
J.W. Hodgeson (USEPA), D. Becker (Technology Applications Inc.) - Method 552.1, (1992) D.J. Munch, J.W. Munch 
(USEPA) and A.M. Pawlecki (International Consultants, Inc.), Method 552.2, Rev, 1.0, (1995) NATIONAL EXPOSURE 
RESEARCH UBORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION 
AGENCY CINCINNATI, OHIO 45268. 

METHOD 508.1; DETERMINATION OF CHLORINATED PESTICIDES, HERBICIDES, AND ORGANOHALIDES BY 
LIQUID-SOLID EXTRACTION AND ELECTRON CAPTURE GAS CHROMATOGRAPHY; Revision 2.0; James W. 
Eichelberger- Revision 1.0, 1994; Jean W. Munch - Revision 2.0,1995; NATIONAL EXPOSURE RESEARCH 
UVBORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION AGENCY 
CINCINNATI, OHIO 45268 
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14 

15 

16 

17 

18 

19 

20 

REFERENCES AND NOTES FOR APPENDIX J 

METHOD 515.1: DETERMINATION OF CHLORINATED ACIDS IN WATER BY GAS CHROMATOGRAPHY WITH AN 
EMECTRON CAPTURE DETECTOR Revision 4.1 Edited by J.W. Munch (1995) R.C. Dressman and J.J. Lichtenberg -
EPA 500/4-81-C53, Revision 1.0 (1981) J.W. Hodgeson - Method 515. Revision 2.0 (1986) D. J. Munch (USEPA, Office of 
Water) and T. Engel (Battelle Columbus Laboratories) - National Pesficide Sun/ey Method 3, Revision 3.0 (1987) R.L. 
Graves - Method 515.1, Revision 4.0 (1989) NATIONAL EXPOSURE RESEARCH LABORATORY OFFICE OF 
RESEARCH AND DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION AGENCY CINCINNATI, OHIO 45268 

I-1ETH0D 531.1 MEASUREMENT OF N-METHYLCARBAMOYLOXIMES AND N-METHYL-CARBAMATES IN WATER BY 
DIRECT AQUEOUS INJECTION HPLC WITH POST COLUMN DERIVATIZATION Revision 3.1 Edited by J.W. Munch 
(1995) D.L. Foerst - Method 531, Revision 1.0 (1985) T. Engel (Battelle Columbus Laboratories) - National Pesticide 
Survey Method 5, Revision 2.0 (1987) R.L Graves - Method 531.1, Revision 3.0 (1989) NATIONAL EXPOSURE 
RESEARCH LABORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION 
AGENCY CINCINf>tATI, OHIO 45268.531.1-2 

DETERMINATION OF GLYPHOSATE IN DRINKING WATER BY DIRECT-AQUEOUS-INJECTION HPLC, POST-
COLUMN DERIVATIZATION, AND FLUORESCENCE DETECTION July 1990T.W. Winfield W.J. Baslie (Technology 
Applications Inc.) T.V. Baker (Technology Applications Inc.) ENVIRONMENTAL MONITORING SYSTEMS 
UBORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION AGENCY 
CINCINNATI, OHIO 45268.METHOD 547 

METHOD 549.2: DETERMINATION OF DIQUAT AND PARAQUAT IN DRINKING WATER BY LIQUID-SOLID 
EXTRACTION AND HIGH PERFORMANCE LIQUID CHROMATOGRAPHY WITH ULTRAVIOLET DETECTION; Revision 
\D , June 1997; J.W. Hodgeson (USEPA), W.J. Bashe (Techndogy Applications Inc.), and J.W. Eichelberger (USEPA) 
Method 549.1, Revision 1.0 (1992) J.W. Munch (USEPA) and W.J. Bashe (DynCorp/TAI) - Method 549.2, Revision 1.0 
(1997) NATIONAL EXPOSURE RESEARCH LABORATORY OFFICE OF RESEARCH AND DEVELOPMENT U.S. 
ENVIRONMENTAL PROTECTION AGENCY CINCINNATI, OHIO 45263. 

METHOD 548.1 DETERMINATION OF ENDOTHALL IN DRINKING WATER BY ION EXCHANGE EXTRACTION, 
ACIDIC METHANOL METHYU^TION AND GAS CHROMATOGRAPHY/MASS SPECTROMETRY Revision 1.0 August 
1992 Jimmie W. Hodgeson Jeffrey Collins (Technology Applications, Incorporated) W.J. Bashe (Technology Applications, 
incorporated) ENVIRONMENTAL MONITORING SYSTEMS LABORATORY OFFICE OF RESEARCH AND 
DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION AGENCY CINCINNATI. OHIO 45268.548.1-2 

METHOD 525.2: DETERMINATION OF ORGANIC COMPOUNDS IN DRINKING WATER BY LIQUID-SOLID 
E-XTRACTION AND CAPILLARY COLUMN GAS CHROMATOGRAPHY/MASS SPECTROMETRY Revision 1.0 March 
1994; J.W. Eichelberger, T.D. Behymer. W.L. Budde - Method 525, Revision 1.0, 2.0. 2.1 (1988), J.W. Eichelberger, T.D. 
Behymer, and W.L Budde - Method 525.1, Revision 2.2 (July 1991), J.W. Eichelberger, J.W. Munch, and J.A. 
S.loemaker Method 525.2- Revision 1.0 (Febmary, 1994). ENVIRONMENTAL MONITORING SYSTEMS LABORATORY 
OFFICE OF RESEARCH AND DEVELOPMENT U.S. ENVIRONMENTAL PROTECTION AGENCY CINCINNATI, OHIO 
^5268 

METHOD 524.2: MEASUREMENT OF PURGEABLE ORGANIC COMPOUNDS IN WATER BY OAPILWRY COLUMN 
GAS CHROMATOGRAPHY/MASS SPECTROMETRY Revision 4.1 Edited by J.W. Munch (1995) A. Alford-Stevens, J.W. 
Eichelberger, W.L. Budde - Method 524, Rev. 1.0 (1983) R.W. Slater, Jr. - Revision 2.0 (1986) J.W. Eichelberger, and 
W.L. Budde - Revision 3.0 (1989) J.W. Eichelberger. J.W. Munch, and T A Bellar - Revision 4.0 (1992) NATIONAL 
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Appendix H 
Routine Target Lists and Parameters 

STL Savannah 
Routine Target 

List 

Target 
Analyte/Compound List 

Priority 
Pollutant 

List 

Appendix IX 
List 

Page 

Aniilyteis/Compounds on Target Lists^ Table of Contents 

Me a Is 

Pe; ticides and PCBs 

Volatilej 

Senivolatiles 

Diodns and Furans 

Chbrinaled HeriDicides 

Phosphorus Pestlddes 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 

3-4 

5-7 

8-11 

12 

13 

14 

' T le Ri., MDL, and accuracy and predsion criteria for aqueous samples are in Appendix A; Ihe RL. MDL. and Accuracy and 

pre :isioii criteria for soils is in Appendix B. 

Tai get Analytes/Compounds, RL, and Accuracy and Precision Criteria for CLP Statements of Work 

£0A'ILM04.1 

S0A'0LM03.2 

SOAf 0LM03.2 

S0yV0LM03.2 

S0A/0I.CO2.1 (low level) 

S0A/0LCO2.1 (tow level) 

S0y\/0LCO2.1 (tow level) 

S 0 / / 0 I . M 0 . 2 

S 0 / / 0 L M 0 . 2 

S0A/0LM0.2 

Metals/Cyanide 

Peslicides/PCBs 

Volatiles 

Semivoltiles 

Pesticldes/PCBs 

Volatiles 

Semivolatlles 

Pesticides/POBs 

Volatites 

Semivolatlles 

15 

16 

17 

18-19 

20 

21-22 

23-24 

25 

26-27 

28-29 

The pur(>ose of this appendix is to define the routine target lists and the CLP Statements of Work target lists supported by STL 
Sa\ annah. The reporting limits, method detedion limits, and QC criteria for non-CLP methods are listed in the appendix 
aof ropriate to the sample matrix. The CLP contrad required detedion limits (CRDL) and QC criteria are listed in this appendix. 
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'iifi^'y'^M Q T T 1 
iS'Sc^SSB'^ C3 i 1 ^ 

PARAMETERS 

Rout! 

Routine Target List 

Methods 6010/7470/ 
9012 

t - ^ I t 

Appenaix n i 
ne Target Lists and Parameters 

Target Analyte List 

CLP SOW ILM04.1 

Priority Pollutant List' 

Methods 200.7/ 
245.1/ 
335.4 

Appendix IX i 

Llst^ 
Methods 6010/ 

7470/ 
9012 1 

Metals 1 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

1 Chromium 

Cobalt 

1Copper 
[iron 
Lead 

Magnesium 

iManganese 

Mercury 

Molybdenum 

Nickel 

1 Potassium 

Selenium 

Silver 

Isodium 

Strontium 

[Thallium 

Tin 

Titanium 

Vanadium 

Zinc 

X 

X 

X 

X 

X 

# 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
•m 

\ X 

1 X 
1 X 

X 

X 

* 
X 

-
• 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 1 
(*) target analyte may be added to routine 6010 targets 

fcyanide X X X 

Source of Lists; 

h Priority Pollulant List: 40 CFR 423, Appendix A, 7/1/97 

rAppendbc IX List. 40 CFR 264, Appendix IX, 7/1/97 
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imifm^i O I L 

PARAMETERS 

Appendix H 
Routine Target Lists and Parameters 

Routine 
Targets 

Method 8081 

Target Compound List 

CLP SOW 
OLM03.2 

CLP s o w 
OLC02.1 

CLP s o w 
OLM04.2 

Priority 
Pollutant 

List' 

Method 608 

Appendix IX 

Ust' 

Method 8081 

C hlorinaled Pesticides and PCBs as /doctors 

-sidrin 

alpha-BHC 

beta-BHC 

ggmma-BHC (Lindane) 

dsHa-tiHC 

C htordare (technical) 

a pha-Chlordane 

gammg-Chlordane 

Chlorobenzilate 

4 4'-DDD 

4 4'-DDE 

4 4'-DDT 

Cieldrin 

Endosulfan 1 

Endosulfan II 

Endosulfan sulfate 

Endrin 

E ndrin aUehyde 

Endrin ketone 

Hsptachlor 

Hsptachlor epoxide 

Isodrin 

Kepone 

Msthwychlor 

Toxapfene 

Sijrrogales: 

D;cadilorobiphenyl 

T( ttrachloro-m-xy lene 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Source of Lists: 

'Friority Pollutant List: 40 CFR 423, Appendix A. 7/1/97 

^Appendi); IX List: 40 CFR 264, Appendix IX, 7/1/97 
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N>m'd,tfi(ffiKi r ' T ' T 
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Aroclor-1016 

Arodor-1221 

Aroclor-1232 

Arodor-1242 

Arodor-1248 

Aroclor-1254 

Aroclor-1260 

Surrogates: 

Decachloroblphenyl 

Tetrachloro-m-xylene 

Appendix H 
Routine Target Lists and 

Routine 
Targets 

Method 8082 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Target Compound List 

CLP SOW 
OLM03.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OLC02.1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OLM04.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Parame 
Priority 

Pollutant 

List' 
Method 608 

or 8082 

X 

X 

X 

X 

X 

X 

X 

X 

X 

ters 

Appendix IX 

List' 

Method 8082 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Source of Lists; 

'Priority Pollutant List; 40 CFR 4 

^Appendix IX List: 40 CFR 264, / 

23, Appendix A, 7/1/97 

appendix IX, 7/1/97 
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PARAMETERS 

Aooendix H 
Routine Target Lists and Parameters | 

Routine 
Targets 

Method 8260 

Target Compound List' 

CLP SOW 
OLM03.2 

CLP SOW 
OLC02.1 

CLP SOW 
OLM04.2 

Priority 
Pollutant 

List' 
Method 624 

or 8250 

Appendix IX 

List' 

Method 8260 

Volatiles 

Ac:eone 

^(:e;onitrla 

Ai:r(ilein iPropenal) 

JAcrilonitiile 

B(in:ene 

[Biornoch oromethane 

JBrornodichloromethane 

Bromoform 

Brornomtthane (Methyl bromide) 

!2-3ilanone(MEK) 

Ccirtion d sulfide 

Cart'on tetrachloride 

Chlcrobenzene 

Chlcroelhane 

|2-Ctloroelhylvinyl ether 

Ctilcrofom 

Ictilcromelhane (Methyl chloride) 

\Z-Ct loro-1 -propene (Allyl chloride) 

rCycbhexane 
Diljromoch loromethane 

1,2-t)ibroinc-3-chloropropane 

1,::-[)ibrorroethane (EDB) 
|Dit)romomelhane (Methylene brom We) 

1,:-C)ichtorobenzene 

1,;-[)ichlorobenzene 

11,4-Dichlorobenzene 

|trans-1,4-Dichloro-2-butene 

Dk hlorodiluoromethane 

1,1-i:'ichtoroelhane 

1,2-Cichloroelhane 

1,1-C ichtoroelhene 

[cis-l 2-Dichloroethene 

trans •1-2-Dichloroethene 

1,2-Cichlo-oethene(total) 

1,2-Ck:hlo-opropane 

cis 1 • 3-Dic:hloropropene 

trans 1-3-Dichloropropene 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SV" 

SV" 

SV" 

X 

X 

X 

(*) 
(*) 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S V " 

S V " 

S V " 

X 

X 

X 

(*) 
(*) 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

[ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(•) 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

SV" 

SV" 

SV" 

X 

X 

X 

X 

X 

n 
X 

X 

X 

(') Tt ese isomers are nol on the referenced list, but are routinely reported when EPA Method 8260 or EPA Method 624 is used. [ 

(") S\/-Dlchlorobenzenes are routinely analyzed as semivolatlles employing EPA Method 8270 or EPA Method 625. | 

Source of Lists: 

' Prior ity Pcillutant List: 40 CFR 423, Appendix A, 7/1 /97 ' 

=Appe ndix IX List: 40 CFR 264, Appendix IX, 7/1/97 

file:///Z-Ct
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PARAMETERS 

Elhylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane (Methyl iodide) 

Isobutanol (Isobutyl alcohol) 

Isopropylbenzene 

Methacrylonitrile 

Methyl acetate 

Melhylcydohexane 
Methylene chloride (Dichloromethane) 

Methyl methacrylate 

4-MethyI-2-pentanone (MIBK) 

Methyl-t-butyl ether (MTBE) 

Pentachloroethane 

Propionilrile 

Styrene 

1,1,1,2-Tetrachloroethane 

1,1.2,2-Telrachloroethane 

Tetrachloroethene 

Toluene 

1,2.3-Trichloroben2ne 

1,2,4-Trichlorobenzne • 

1,1.1-Trlchloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromelhane 

1,2.3-Trichloropropane 
1.1,2-TrichIoro-1.2,2-trifluoroethane 

Vinyl acetate 

Vinyl chloride 

o-Xylene 

m&p-Xylene 

Xylenes (Total) 

Appendix H 
Routine Target Lists and Parameters 

Routine 
Targets 

Method 8260 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(') 
(*) 
X 

Target Compound List' 

CLP SOW 
OLM03.2 

X 

X 

X 

X 

X 

X 

X 

X 

- X 

X 

1 X 

X 

D 
n 
X 

CLP SOW 
OLC02.1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP sow 
OLM04.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Priority 
Pollutant 

List ' 

Method 524 
or 8260 

X 

X 

X 

X 

X 

. X 

X 

X 

X 

(*) 
(*) 
(*) 

Appendix IX 

List' 

Method 8260 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(*) 
(') 
X 

(*) These isomers are not on the referenced list, but are routinely reported when EPA Method 8260 or EPA Method 624 is used. 

Source of Lists: 

'Priority Pollutant List: 40 CFR 423, Appendix A, 7/1/97 

^Appendbc IX List: 40 CFR 264, Appendix IX, 7/1/97 
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PARAMETERS 

... _ .. 
Appendix H 

Routine Target Lists and Parameters 
Routine 
Targets 

Method 8260 

Target Compound List' 

CLP SOW 
OLM03.2 

Isuirogctes and Deuterated Monitoring Compounds: 

p-Bromcfluorobenzene 

Cib'omofluoromethane 

1,2 Dichloiobenzene-d4 

1,2Dlchloroelhane-d4 (CLP only) 

ToluenedS 

'vinvl chbride-d3 

Chl')reth3ne-d3 

!l,1-DichlorQethene-d2 

Chli)rofom-d 

ben:ene=d6 

l,2-Dichloropropane-d5 

lr.3ns-l ,3-Dichioropropene-d4 

B-oinofoim-d 

1,1, ?,2-Telrachloroelhane-d2 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OLC02.1 

X 

CLP SOW 
OLM04.2 

X 

X 

X 

Priority 
Pollutant 

List' 
Method 624 

or 8260 

X 

X 

X 

Appendix IX 
List' 

Method 8260 

X 

X 

X 

Source of Lists: 

'Priority Pollutant List; 40 CFR 423. Appendbc A, 7/1/97 

=Appendi< IX List: 40 CFR 254, Appendix IX, 7/1/97 
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PARAMETERS 

1 

Appendix H 
Routine Target Lists and Parameters 

Routine 
Targets 

Method 8270 

Target Compound List 

CLP SOW 
OLM03.2 

CLP SOW 
OLC02.1 

CLP sow 
OLM04.2 

Priority 
Pollutant 

List' 
Method 625 

or 8270 

Appendix IX 

List' 

Method 8270 

Semlvolatiles 

Acenaphlhene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofiuorene 

4-Aminobiphenyl 

Aniline 

Anthracene 

Aramite (total) 

Atrazine 

Benzaldehyde 

6en2idine 

Ben20(a)anthracene 

Benzo(b)fiuoranthene 

Benzo(k)fluoranlhene 

Benzo(g,h.i)perylene 

Benzo(a)pyrene 

Benzyl alcohol 

l.l-aiphenyl 

4-Bromophenylphenyl ether 

Butylbenzylphlhalate 

Caprolactam 

Carbazole 

4-Ohloroaniline (p-Chloroaniline) 

'bis(2-Ohloroefhoxy)methane 

bis(2-Ohloroethyl)ether 
4-Chloro-3-methylphenol 
(p-Chloro-m-cresol) 

2-Chloronaphthalene 

2-Ohlorophenol 

4-ChlorophenylphenyI ether 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

i X 
X 

i X 

X 

X 

X 

X 

X 

Chrysene ! X 

Diallate (total) 

Diben2Q(a,h)anthracene 1 X 
Dibenzofijran X 

Di-n-butylphthalate X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Source of Lists: 

'Priority Pollutant List: 40 CFR 423. Appendix A, 7/1/97 

'Appendix IX List; 40 CFR 264, Appendix IX, 7/1/97 
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P>1RAMETERS 
1,2-Dichhroberzene 

(o-DicHooberzene) 
1,3-Dichl3rob€r,zene 
(m-Dicnl(irobenzene) 
1,4-Dic:hljrob€nzene 
(p-Dichlorobenzene) 
3,3'-Dii:horQb<inzidine 

2,4-Dk;hlDroptenol 

2,6-Dic:hbropl-enol 

Diethyiplthalate 

DimelhOiite 

p-(Dimet iylamino)azobenzene 

7,12-Dirrethylbenz(a)anthracene 

3,3'-Dimi ithylbenzidine 

alpha,!il|:ha-Dimethylphenethylamine 

2,4-Dim« thylpnenol 

Dimettiylphthjilate 

m-Dinitrc benzene 
4,5-Dinil o-2-rnethylphenol 

(4,6-Dinrro-o-cresol) 

2,4-Dirwtiophenol 

2,4-Dinitiotoiuer.e 

2,6-DiMitiotoluere 

Dinoseb 

1,4-Diox;)ne 

1,2-Diph';nylhydra2ine 

DI-r)-o(,-t>lphthalate 

Disulfcton 

bis(2-E:tt ylhexyl)phthalate 

Ethyl nethanesulfonate 

Ethyl paiathion 

Famphui 

Fluoranthene 

Fluorene 

Hexachkirobenzene 

Hexachli )rcbi/fariiene 

Hexachli irocyclopentadlene 

Hexachloroethane 

Hexachl/irophsre 

1 

Appendix H 1 
Routine Target Lists and Parameters | 

Routine 
Targets 

Method 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Target Compound List 

CLP s o w 
OLM03.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP s o w 
OLC02.1 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OLM04.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Priority 
Pollutant 

List' 

Method 525 
or 8270 

VOA" 

VOA" 

VOA" 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Appendix IX 

List' 

Method 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 1 
"VOA - -or Priority Pollutants, Dichlorobenzenes are routinely analyzed as vdatiles by EPA Method 6260 or EPA Method 624. 1 

SourciJtf Lists: 

'Prioriiy ^ollulsnt List: 40 CFR 423, Appendix A, 7/1/97 1 

-Append X IX Lisl: 40 CFR 264, Appendix IX, 7/1/97 
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l i^i3^E5®ri SIL 

PAFtAMETERS 

Hexachloropropene 

lndeno(1,2,3-cd)pyrene 

Isophorone 

Isosafrole 

Methapyrilene 

3-Methylcholanthrene 

Methyl methanesulfonate 

2-Methylnaphthalene 

Methyl parathion 

2-Methylphenol (o-Cresol) 

3-Methylphenol (m-Cresol) 

4-MethylphenoI (p-CresoI) 

Naphthalene 

1,4-Naphthoquinone 

1-Napbthylamine 

2-NaphthyIamine 

2-Nitroanirine (o-Nilroaniline) 

3-Nitroaniline (m-Nitroaniline) 

4-NilroaniIine (p-Nitroaniline) 

Nitrobenzene 

2-Nitrophenol (o-NitrophenoO 

4-Nitrophenol (p-Nitrophenol) 

5-Nitro-o-loluidine 

4-Nitroquinoline-1-oxkle 

N-Nltrosodi-n-butyiamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nltrosomethylethylamine 

N-Nitrosodipheny)amine 

N-Nitrosodl-n-propylamine 

N-Nitrosomorpholine 

N-Nilrosopiperldine 

N-Nilrosopyrrolidine 
2.2'-Oxybis(1 -chloropropane) 
[bis(2-Chloroisopropyl)ether] 

Penfachlorobenzene 

Pentachloronltrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Appendix H 
Routine Target Lists and Parameters 

Routine 
Targets 

Method 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Target Compound List 

CLP SOW 
OLM03.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OL002.1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OLM04.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

Priority 
Pollutant 

List' 
Method 625 

or 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Appendix IX 

List' 

Method 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Source of Lists: 

'Priority Pollutant List; 40 CFR 423, Appendix A, 7/1/97 

'Appendix IX List; 40 CFR 264, Append ixlX, 7/1/97 1 
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Phencl 
11,4-Pfie lyleneoiamine 
(p-Ph(:n/lenediamine) 

I Phorate 

2-Piccliiie 

Pronam de 

Pyrens 

Pyridine 

Safrole 

Sulfotefp 

1,2,4,5-fetra chlorobenzene 

2,3,4,3- felrachlorophenol 

Thionazin 

-o-Toluicina 

i 1,2,4-Tiichloiobenzene 

'2,4,5-Tiichlorophenol 

2,4,6-TMChloiophenol 
1,3,5-Tilnitrooenzene 

0,0,0-7riethyl phosphorolhioate 

Appendix H 
Routine Target Lists and Parameters 

Routine 
Targets 

Method 8270 

X 

! 

X 

X 

X 

X 

Surrog.ates and Deuterated Monitoring Compounds 

2-Fluor()biph3nyl 

2-Fluori)pheriol 

Nitrobeiizene-c5 

Phenol-d5 

Terpfei\yl-d14 

2,4,6-Tiibromophenol 

2-Chl3r5phenol-d4 

1,2-Didilorobenzene-d4 

Bis(2diloroe:thyl) ether-d8 

2-Melh) IphenokM 

4-me:h"lphe.iol-d8 

2-Nitro|: hencl-d4 

2,4-Dicliloroph5nol-d3 

4-ChlorDanainiline-d4 

Dimelh>lph»',alate-d6 

Acenaphlhylane-dS 

4-Nitiorihenc.|-d4 

Fluoranthemi-dlO 

4,S-Dln ro-2-methylphenol-d2 

PvretiedIO 

BenzD(a) pyiene-d12 

X 

X 

X 

X 

X 

X 

Target Compound List 

CLP SOW 
OLM03.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CLP SOW 
OLC02.1 

X 

X 

X 

X 

CLP SOW 
OLM04.2 

X 

X 

X 

X 

Priority 
Pollutant 

List' 
Method 625 

or 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Appendix IX 

List ' 

Method 8270 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

t X 
X 
X 

1 X 

X 

' X 

X 

X 

X 

X 

Souri:e of Lists: 

'Prioiit\ Pollutant Lisl: 40 CFR 423, Appendix A, 7/1/97 

'Appendix IX List: 40 CFR 264,'Appendix IX, 7/1/97 
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PARAMETERS 

Routine" 

Routine Targets 

Method 8280 

Appendix H 
rarget Lists and Parameters 

Priority Pollutant List' 

Method 613 

Appendix IX 

List' 

Method 82B0 | 

Dioxins and Furans 
|Tetrachlofodlbenzo-p-dloxlns 

iTetrachtorodibenzofurans 

Pentachlorodibenzo-p-dioxins 

Pentachlorodibenzofurans 

Hexachlorodibenzo-p-dioxins 

Hexachlorodibenzofurans 

Heptachlorodibenzo-p-dioxins 

Heptachlorodibenzofurans 
Odachlorodibenzo-p-dioxins 

Odachlorodibenzofurans 
2,3,7,8-Tetrachlorodlbenzo-p-dloxln 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 
X X 

X 

X 

X 

X 

X 

X 

t X 

Source of Lists: 

'Priorily Pollulant Ust; 40 CFR 423. Appendix A, 7/1/97 

'Appendix IX List; 40 CFR 264, Appendix iX, 7/1/97 
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Appendix H 
Routine Target Lists and Parameters 

Routine Targets 

Method ai51 

Appendix IX 

List' 

Method 81 SI 

Chlorinated Herbicides 
2.4-0 

2.4-DB 

2.4,5-T 

2,4.5-TP (Silver) 

Dalapon 

Dicanba 

Dichloroprop 

Dlitosab 

MCPA |(.4<hlcro.2-mathylphenoxy)- acslicackl] 

MCPP (2- (4-=hlcro-2^iiethylplienoxy)- pfopinoic acid) 

Pentachloropher.ol 

Surrogate: 

2,4-DicWDraph«nyl acetic add (OCAA) 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Source of Lists: 

'Ar^pendix IX UsL 40 CFR 264, Appendix IX, 7/1/97 
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Routine Target Lists and Parameters 

Roirflne Targets 

Method 8141 

Appendix IX 

List' 

Method B141 

Phosphorus-containing Pesticides 1 

Azinphos methyl 

Bolstar (sulprofos) 

Chlorpyrifos 

1 Coumaphos 

iDemeton-O 

Derrelon-S 

Diazlnon 

DichlorvQS 

Dimethoate 

Disulfoton 

EPN 

Ethoprop 

Ethyl parathion (Parathion) 

Famphur 

Fensulfothion 

Fenlhion 

Malathion 

Ueiphos 

Methyl parathion 

Mevinphos 

Monochrotophos 

Naled 

Phorate 

Ronnel 

SUrophos 

Sulfotepp (Tetraelhyl dithiopyrophosphate) 

Thionazin (0,O-Dieltiyl-0-pyrazinyl phosphorothioate) 

Tokuthion 

Trichloronale 

Surrogates: 

Triphenylphosphate 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X= 

X ' 

x= 
x= 

x= 

x̂  

x̂  
x̂  

X 

Souri^e of Ljsts-

Vppendix IX List 40 CFR 2S4, Appendix IX, 7/1/97 

' Appendix IX list is routinely analysed as 8270 
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Appendix H 
Routine Target Lists and Parameters 

1 

Aqueous 
CRDL 
(ug/L) %REC %RPD 

Soils/SedifTients | 
CRDL 

(mg/kg) %REC %RPD 

iM.Jtals-CLPS0W]LM04.1 
lAlim'mum 

An.iniony 

Arsenic 

iBa-iLm 

JBe-yllium 
[cadnium 

1 Calcium 

Chronlum 

CobElt 

Copper 

IroT 

[Lead 
Megiiesium 

M^nijanese 

Mtrcury 

Nick'il 

potassium 

iSeleiium 

Silv/er 

Sodijm 

Thai ium 

Vansidiurr 

Zinc 

200 

60 

10 

200 

5.0 

5.0 

5000 

10 

50 

25 

100 

3.0 

5000 

15 

0.20 

40 

5000 

5.0 

10 

5000 

10 

50 

20 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

80-120 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

40 

12 

2.0 

40 

1.0 

1.0 

1000 

2.0 

10 

5.0 

20 

0.60 

1000 

3.0 

0.050 

8.0 

1000 

1.0 

2.0 

1000 

2.0 

10 

4.0 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 
75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

75-125 

<=20 

<=20 

<=20 

<=2Q 

<=20 

<=20 

«:=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

<=20 

1 
Cyanide, lotal | 10 1 85-115 <=20 1 0.50 1 85-115 <=25 1 
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Appendix H 
Routine Target Lists and Parameters | 

Aqueous | 
CRDL 
(ug/L) VoREC %RPD 

Soils/Sediments I 
CRDL 

(ug/kg) %REC VoRPD 

Pesticides and PCBs - CLP SOW OLW13.2 
alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

Heptador 

.Aldrin 

Heptachlor epoxide 

Endosulfan i 

1 Dieldrin 
4,4'-DDE 

lEndrin 

[Endosulfan 11 

|4..4'-DDD 

[Endosulfan sulfate 

4,4'-DDT 

[Methoxychlor 

1 Endrin ketone 

Endrin aldehyde 

lalpha-Chlordane 

Igamma-Chlordane 

[Toxaphene 

[AroclorlOia 

Aroclor1221 
Aroclor 1232 

Aroclorl242 

Aroclor 1248 

Aroclor 1254 

[Aroclor 1260 

System Monitoring Compounds 

2,3,4,5-Tetrachloro-m-xylene 

pecachlorobiphenyl 

0.05 

0.05 

0.05 

0.05 

0.05 

0,05 

0.05 

0.05 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.5 

1 0-1 
0.1 

0.05 

0.05 

5 

1 

2 
\ 1 

1 1 
1 

1 

1 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 

30-150 

30-150 

•5=15 

<=20 

<=22 

<=18 

<=21 

<=27 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

17 

3.3 

3.3 

1.7 

1.7 

170 

33 

67 

33 

33 

33 

33 

33 

46-127 

35-130 

34-132 

31-134 

42-139 

23-134 

30-150 

1 30-150 

<=50 

<=31 

<=43 

1 
<=38 

<=45 

<=50 
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Appendix H 
Routine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) VoREC VoRPD 

Soils/Sediments 
CRDL 

(ug/kg) VoREC VoRPD 

VoUit les - CLP SOW OLM03.2 
Chloionethiine 

Vinyl chlorida 

Bromonethana 

Chioioethane 

1,1-C iciloroathene 

Acelon 5 

Carbon disulfide 

Methylene chloride 

trans-1 2-Dichloroethene 

1,1-Ciictiloroelhane 

cis-1 2Dichlotoethene 

2-Bu'aiione 

Chloiolorm 

1,1,1-TrichlorCiethane 

Carbar tetrachloride 

Bender e 

1,2-Ciichloroelhane 

Trichloioethane 

1,2-Dichloropropane 

Broaiodichloromelhnae 

cis-1 3-Dichloiopropene 

4-Meth/l-2-pentanone 

Toluenj 

trans-l 3-Dii:hloropropene 

1,1,2-Trichlorcelhane 

Tetracl.loroethene 

2-He'ranone 

Dibrc m ochloromethane 

1,2-Ditromc ethane 

Chioioiienzjina 

Ethylbs nzere 

Xylene:! (total) 

Styre nt! 

Bronolonn 

1,1.2,2 Tetraciloroethane 

Systuni Monitoring Compounds 

Tolu(in2-d8 

4-Br()rr ofuo'obenzene 

1,2-Dichloroelhane-d4 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

61-145 

76-127 

71-120 

76-125 

75-130 

88-110 

86-115 

76-114 

<=14 

<=11 

<=14 

<=13 

<=13 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

59-172 

66-142 

62-137 

59-139 

60-133 

84-138 

59-113 

70-121 

<=22 

1 <=21 

<=24 

<=21 

<=21 
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Appendix H 
Routine Target Lists and Parameters 

Aqueous \ 
CRDL 
(ug/L) VoREC VoRPD 1 

Sojls/Sediments [ 
CRDL 

(ug/kg) 1 VoREC VoRPD 1 

Semivolatlles - CLP SOW OLWI03.2 i 
Phenol 

Bis(2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorob6nzene 

1,4-Dichlorob6nzene 

1,2-Dichlorobenzene 

2-Methylphenol 

2,2'-oxybis(1-Chloropropane) 

4-Methylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

isophorone 

2-Nitrophenol 

2,4-Dlmelhylphenol 

Bis(2-Chloroethoxy)methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

[Naphthalene 

U-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Melhylnaphthalene 

Hexachlorocyclopentadiene 

2,4.6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphlhalene 

2-Nitroaniline 

Dimethylphlhalate 

2,6-Dinitrololuene 

lAcenaphthylene 

'3-Nitroaniline 

Acenaphlhene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dintrotoluene 

Diethylphthalate 

Ruorene 

|4-Chlorophenyl phenyl ether 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

1 °̂ 
10 

10 

10 

i 10 

10 

10 

10 

10 

10 

25 

10 

25 

10 

10 

10 

25 

10 

25 

25 

10 

10 

10 

10 

10 

12-110 

27-123 

36-97 

41-116 

I 39-98 

23-97 

1 46-118 

10-80 

24-96 

<=42 

<=40 

<28 

<=38 

<=28 

<=42 

<=31 

<=50 

<=38 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

830 

330 

830 

330 

330 

330 

830 

330 

830 

830 

330 

330 

330 

330 

330 

26-90 

25-102 

26-104 

41-126 

38-107 

26-103 

31-137 

11-114 

28-89 

<=35 

<=50 

<27 

<=3a 

<=23 

<=33 

<=19 

<=50 

<=47 
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4-Nito:inilin3 

4,6-Dirtro-2 nriethylphenol 

N-Nilro sodiphenylamine 

4-Brorr ophe^nyl phenyl ether 

Hexicliloroljenzene 

Pentachlorophenol 

Pheriaihrenis 

Anthra:ene 

Carba:ole 

Di-n-bitylphthalate 

Fluoiaiithene 

Pyrene 

Butybcnzylphthalate 

3,3'-Di':hlon)benzidine 

Ben:oia)an.hiacene 

Chrysene 

Bis(;:-« thylhexyl)phthalate 

Di-n-o<lylpMhalate 

Beru.o b)fluoranthene 

Ben::o k)fluoranthene 

Ben;:o- a)py.ene 

lndeic(l,2,3-cd)pyrene 

Diben2(a,h)anthracene 

Ben::o.g,h,i'perylene 

Systen Monitoring Compounds 

2-Fluoiophenol 

Pheno -d6 

2,4,6i-1 ribromphenol 

Nitrcb<nzere-d5 

2-Fliio obiphenyl 

Terphenyl-ci4 

2-CI-loophenol-d4 (advisory) 

1,2-Dii;hlorobenzene-d4 (advisory) 

Appendix H 
Routine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) 

25 

25 

10 

10 

10 

25 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

VoREC 

9-103 

26-127 

21-110 

10-110 

10-123 

35-114 

43-116 

33-141 

33-110 

16-110 

VoRPD 

<=50 

<=31 

Soils/Sediments 
CRDL 

(ug/kg) 
830 

830 

330 

330 

330 

830 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

%REC 

17-109 

35-142 

25-121 

24-113 

19-122 

23-120 

30-115 

18-137 

20-130 

20-130 

VoRPD 

<=47 

<=38 
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Appendix H 
Routine Target Lists and Parameters 

CRDL(ug/L) | VoREC | 

Pesticides and PCBs - OLC02.1 I 
alpha-BHC 

beta-BHC 

delta-BHC 

[gamma-BHC (Lindane) 

1 Heptador 

Aldrin 

iHeptachlor epoxide 

Endosulfan 1 

Dieldrin 

4,4'-D0E 

Endrin 
Endosulfan li 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

Endrin aldehyde 

alpha-Chlordane 

jgamma-Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Araclor 1260 

System Monitoring Compounds 

2,3,4.5-Tetrachloro-m-xylene 

Decachloroblphenyl 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.01 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.1 

0.02 

0.02 

0.01 

0.01 

1 

0.2 

0.4 

0.2 

0.2 

0.2 

0.2 

0.2 

50-120 

50-150 

30-130 

50-150 

50-120 

50-120 

30-130 

30-150 

30-150 
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Appendix H 
Routine Target Lists and Parameters 

CRDLIug/L) %REC 

/olatiles - 0LC02.1 
Chloromethane 

Vinyl chbride 

Jromomethane 

Chloroethane 

1,1-Dichloroethene 

\cetone 

Carbcn disulfide 

Vlethylene chloride 

ians-1,2-Dichloroethene 

1,1-Dichloroethane 

as-1 ,'.J-DichlorDethene 

2-But:inone 

3rom()ch/oromelhane 

Chlorofcrm 

1,1,1-Trichloroethane 

Carbcn tetrachloride 

3enifine 

1,2-Dichloroethane 

Trichloroethene 

1,2-Dichloropropane 

3romodichloromethnae 

as-1 ,;J-Dichloropropene 

4-Melnyl.2-pentanone 

Toluene 

:rans-1,3-DlchlOfDpropene 

1,1,2-rrichloroethane 

Tetrachloroethene 

2-Hexanone 

Dlbroinochloromettiane 

1.2-Ditromoethane 

Chlorobenzene 

Ethyltenjene 

<ylen(;s (total) 

styrerie 

Jromciform 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

file:///cetone
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1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trk:hlorobenzene 
System Monitoring Compound(s)-
Toluene-dS 
4-Bromofuoroben26ne 
1,2-Dichloroethane-d4 

• 1 

Appendix H 
Routine Target Lists and Parameters 

CRDL{ug/L) VoREC 

60-140 

80-120 
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Appendix H 
Routine Target Lists and Parameters 

CRDL(ug/L) | %REC 

Senriivolatiles • 0LC02.1 
Phenol 

Bis(2<;Jiloroethyl)ettier 

2-Chlcrophenol 

2-Methylphenol 

2,2'-ci>:ybis(1-Chloropropane) 

4-Meihylphenol 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitroianzene 

Isopliorone 

2-Nlttif)fienol 

2.4-CH(nethylphenol 

Bis(2-Chloroethoxy)methane 

2,4-Cilchloroph6nol 

Naptithalene 

4-Chloroanillne 

HaxeCh lorobutadiene 

4-Chlofo-3-methylphenol 

2-Meth'/lnaphthalene 

HexiiChlorocydopentadiene 

j2,4,e-Ttichlorophenol 

!2,4.£-Trichlorophenol 

2-Chloronaphlhatene 

2-Nitro aniline 

pimethylphthalate 

'2.6-C)inHro1oluene 

Aceraphthylene 

S-Nitroaniline 

Acersphthene 

2,4-[iinitrophenol 

4-Nit-ophenol 

Dibenzofuran 

2,4-[iintrotoluene 

Dietl-yl|)hthalate 

Fluorene 

4-ChiorDphenyl phenyl ether 

4-NitoanPine 

4,6-Dintro-2-methylphenol 

N-Nllrosodiphenylamina 

4-Brcimophenyl phenyl ether 

Hexs chlorobenzene 

Pentachlorophenol 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

S 

5 

5 
5 

5 

5 

5 

5 

5 

20 

5 

20 

5 

5 

5 

20 

5 

20 

20 

5 

5 

5 

5 

5 

20 

20 

5 

6 

5 

20 

40-120 

50-110 

50-110 

30-110 

20-110 

50-110 

30-110 

40-120 

30-120 

50-120 ' 

30-110 

40-120 
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[phenathrene 
[Anthracene 
JDi-n-butylphthalste 

1 Fluoranthene 
Pyrene 
Bulylbenzylphthalate 

3,3' -Dichlorobenzidlne 
|Benzo(a)anthracene 
t Chrysene 
Bis(2-ethylhexyl)phthalate 
Di-n-odylphthalate 
Ben20(b)fluaranthene 
Ben2D(k)fluoranthene 
Benzo(a)pyrene 
[ lndeno(1,2,3-cd)pyrene 
Dibenz(a,h)anihracene 
Benzo(g,h,i)perylene 

[system Monitoring Compounds 

2-Fluorophenol 

Phenol-de 
[2,4,6-Tribromphenol 
|Nltrobenzene-d5 
[2-Fluorobiphenyl 
[Terphenyl-d14 
2-Chlorophenot-d4 (advisory) 
11,2-Dichlorobenzene-d4 (advisory) 

1 

Appendix H 
Routine Target Lists and Parameters 

CRDL(ug/L) 
5 
5 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

VoREC 

50-120 

15-121 
15-115 
15-130 
23-120 
30-115 
18-140 
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Appendix H 
Routine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) VoREC VoRPD 

Soils/Sediments 
CRDL 

(ug/kg) VoREC VoRPD 

Posticldes and PCBs - CLP SOW OLM04.2 
alphi-BH3 

beta BHC 

deltc-BHC 

gamna-EHC (Lindane) 

Heplacloi 

AidriT 

H€:plachl()r epoxide 

Erdosulfcin 1 

Dialdrin 

4,4'-DDE 

End] in 

Endosulfan 11 

4,4'-3DD 

Eridosulfan sulfate 

4.4'-DDT 

Mutlioxychlor 

Eridi in ketone 

Eridiin aldehyde 

alpha-Chlordane 

gsmma-C;hlordane 

Tcxjiphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1250 

System Monitoring Compounds 

2, ),'.,5-TiJlrachlort>-m-xylene 

D«iCnchlorobiphenyl 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.5 

0.1 

0.1 

0.05 

0.05 

5 

1 

2 

1 

1 

1 

1 

1 

56-123 

40-131 

40-120 

52-126 

56-121 

38-127 

30-150 

30-150 

<=15 

<=20 

<=22 

<=18 

<=21 

<=27 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

1.7 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

3.3 

17 

3.3 

3.3 

1.7 

1.7 

170 

33 

67 

33 

33 

33 

33 

33 

46-127 

35-130 

34-132 

31-134 

42-139 

23-134 

30-150 

30-150 

<=50 

<=31 

<=43 

<=38 

<=45 

<=50 
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Routine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) VoREC VoRPD 

Soils/Sediments 
CRDL 
(ug/kg) VoREC VoRPD 

Volatiles - CLP SOW 0LM04.2 
Dichlorodifluoromethane 

Chloromethane 

Vinyl chloride 

Bromomethane 

Chloroethane 

Trichorofluoromethane 

1,1-Dichloroethene 
1,1,2-Trichloro-1,2,2-trifluoroethane 

Acetone 

Carbon disulfide 

Methyl acetate 

Methylene chloride 

trans-1,2-Dichloroethene 

Methyl tert-Butyl ether 

1,1-Dichloroethane 

cis-1,2-Dichloroethene 

2-Butanone 

Chloroform 

1,1,1-Trichloroethane 

Cyclohexane 

Carbon tetrachloride 

Benzene 

1,2-Dichloroethane 

Trichloroethene 

Melhylcydohexane 

1,2-Dichloropropane 

Bromodichioromethnae 

cis-1,3-Dichloropropene 

4-Mathyl-2-pentanone 

Toluene 

trans-1,3-Dichloropropene 

1,1,2-Trichloroelhane 

Tetrachioroeth ene 

2-Hexanone 

Dibromochloromethane 

1,2-Dibromoethane 

Chlorobenzene 

Elhylbenzene 

Xylenes (total) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

61-145 

76-127 

71-120 

76-125 

75-130 

<=14 

<=11 

<=14 

<=13 

<=13 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

59-172 

66-142 

62-137 

59-139 

60-133 

<=22 

<=21 

<=24 

<=21 

<=21 
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Siyiene 

B'onofoTn 

Isof ropylbtinzene 

1,1,2,2-7 etrachloroethane 

1,3-Dichtorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2,l-Tri(;hloroben2ene 

Svs em Monitoring Compound(s)-

Toli ene-d8 

4-Bi onno"uorobenzene 

1,2-DichlQroethane-d4 

Appendix H 
Routine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

VoREC 

88-110 

86-115 

76-114 

VoRPD 

Soils/Sediments 
CRDL 
(ug/kg) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

VoREC 

84-138 

59-113 

70-121 

VoRPD 
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Appendix H 
tine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) VoREC VoRPD 

Soils/Sediments | 
CRDL 

(ug/kg) VoREC VoRPD 

Semlvolatiles - CLP SOW OLM04.2 
Benzaldehyde 

Phenol 

Bis(2-Chloroethyl)ether 

2-Chlorophenol 

i2-Melhylphenol 

2,2'-oxybis(1 -Chloropropane) 

Acetoplienone 

[4-Methylphenol 

|N-Nilroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dlmelhylphenol 

[Bis(2-Chloroethoxy)m6thane 

[2,4-Dichlorophenol 

[Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

Caprolactam 

4-Chloro-3-methylphenol 

2-Methylnaphlhalene 

Hexach lorocydopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

I,1'-Biph6nyl 

2-Chloronaphlhalene 

2-Nilroaniline 

Dimethylphlhalate 

2,6-Dinilrotoluene 

Acenaphthylene 

3-Nitroanillne 

Acenaphlhene 

2,4-Dinitrophenol 

4-Niirophenol 

Dibenzofuran 

2,4-Dintrotoluene 

Diethylphthalate 

Fluorene 

[4-Chlorophenyl phenyl ether 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

i '0 
10 

10 

10 

10 

10 

10 

10 

25 

10 

10 

25 

10 

10 

10 

25 

10 

25 

25 

10 

10 

10 

10 

10 

12-110 

27-123 

41-116 

23-97 

46-118 

10-80 

24-96 

*=42 

<=4Q 

<=38 

<=42 

<=31 

<=50 

<=38 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

830 

330 

330 

t 830 

330 

330 

330 

830 

330 

830 

[ 830 

330 

330 

1 330 
330 

1 330 

26-90 

25-102 

41-126 

26-103 

31-137 

11-114 

28-89 

<:=35 

<=50 

<=38 

<=33 

<=19 

<=50 

<=47 
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4 N trDaniline 

4 5Dintro-2-methylphenol 

N-^ itros Ddiphenylamine 

4 B-omcphenyl phenyl ether 

He> achlorobenzene 

Airjzine 

iPsrlachorophenol 

Pnsnathiene 

Antiracene 

Csrjazoe 

D-n-butylphthalate 

Flucranthene 

Pvre ne 

Biiti Ibeniylphthalale 

3.3'-Dichlorobenzidine 

Bi:n;o(a)anthracene 

Clir)sene 

Bi5(:J-ethylhexyl)phthalate 

Di-n octyiphthalate 

Ben::o(b)fluoranlhene 

B«n;'.o(k)'luoranlhene 

Ben::o(a)pyrene 

1 nde no( 1,2,3-cd)pyrene 

Dibenz(a,h)anthracene 

B€n;:o(g,h,i)pefylene 

System Monitoring Compounds 

2-rii. orophenol 

Pher ol-dC; 

2,1,6-Tribromphenol 

Nitro Denzsne-dS 

2-Fluorobiphenyl 

TeipHenyl-d14 

2-Oh orophenol-d4 (advisory) 

1,2-Clchlorobenz6ne-d4 (advisory) 

Appendix H 
Routine Target Lists and Parameters 

Aqueous 
CRDL 
(ug/L) 

25 

25 

10 

10 

10 

10 

25 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

VoREC 

9-103 

26-127 

21-110 

10-110 

10-123 

35-114 

43-116 

33-141 

33-110'~' 

16-110 

VoRPD 

<=50 

<=31 

Soils/Sediments 
CRDL 
(ug/kg) 

830 

830 

330 

330 

330 

330 

830 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

VoREC 

17-109 

35-142 

25-121 

24-113 

19-122 

23-120 

30-115 

18-137 

20-130 

20-130 

VoRPD 

<=47 

<=36 
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Introduction 

The provisions of this Site Health and Safety Plan (HASP) are mandatory for all 
ARCADIS site personnel involved in the Lake Calumet Cluster site. Chemical and 
physical hazards known to be associated with the project activities are also addressed 
in this document. 

A copy of this HASP is to be provided to all subcontractors prior to the start of work so 
that the subcontractor is informed of the hazards at the site. While the ARCADIS 
HASP will be the minimum H&S requirements for the work completed by ARCADIS 
and its subcontractors, each subcontractor, in coordination with ARCADIS H&S 
personnel, is expected to perform its operations in accordance with its own HASP, 
policies and procedures unique to the subcontractor's work to ensure that hazards 
associated with the performance of the work activities are properly controlled. Copies 
of any required safety documentation for a subcontractor's work activities will be 
provided to ARCADIS for review prior to the start of on-site activities. 

In the event that the subcontractor's procedures/requirements conflict with 
requirements specified in this HASP, the more stringent guidance will be adopted after 
discussion and agreement between the subcontractor and ARCADIS project H&S 
personnel. Hazards not listed in this HASP, but known to the subcontractor or known 
to be associated with the subcontractor's services, must be identified and addressed to 
the ARCADIS Project or Task Manager and SSO prior to beginning work operations. 

Operational changes to this HASP that could affect the health or safety of personnel, 
the community, or the environment will not be made without prior approval of the 
ARCADIS Project Manager and the cognizant ARCADIS Project Health and Safety 
Manager (PHSM). This plan meets the requirements for health and safety protection 
and planning as required by Occupational Safety and Health Administration (OSHA) 
requirements in Title 29 Code of Federal Regulation, Part 1910 and 1926 as applicable. 

ARCADIS claims no responsibility for the use of this HASP by others although 
visitors to the Site may use this HASP as a guidance document. In any event, 
ARCADIS does not guarantee the health and/or safety of any person entering this Site. 
Strict adherence to the health and safety guidelines pro\aded herein will reduce, but not 
ehminate, the potential for injury at this Site. To this end, health and safety becomes 
the inherent responsibility of personnel working at the Site. 
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ARCADIS Policy 

As a company, we will operate in compliance with Federal, State, and local regulations 
regarding health and safety. Senior management is responsible for ensuring that 
adequate resources are available to comply with health and safety regulations. Senior 
management is responsible for developing health and safety programs that comply with 
health and safety regulations. 

Regional and local management is responsible for implementing and fostering a 
positive and proactive regard for company health and safety programs and policies. 
Employees are responsible for complying with company health and safety policies and 
programs to ensure their own safety as well as the safety of their coworkers. 

A. Emergency Planning 

Emergency and Project Telephone Numbers 

In the event of a situation or unplanned occurrence requiring assistance, the appropriate 
contact(s) should be made from the list on the following pages. The Site Health and 
Safety Officer (SSO) will post the Emergency Contact page at the Site as a ready 
reference. Where mobile telephones are used for emergency communications, active 
cellular service will be confirmed from the Site before the initiation of daily work 
activities. 

In the event of any emergency situation, Site personnel will immediately notify the 
SSO who will initiate emergency response actions. The SSO will determine the need 
for off-site emergency response assistance. If the SSO determines that on-site 

personnel can adequately respond and control the situation, the SSO will oversee the 
response and ensure Site personnel are properly protected and use proper procedures. 
If not, the SSO will contact appropriate emergency response personnel per the phone 
list and other personnel as required by the client for assistance. Personal injury or 
heat/cold exposure requiring immediate medical help, personal medical emergency, or 
hazardous chemical exposure situations will require the SSO to immediately call the 
appropriate emergency number for medical assistance (See the emergency phone list). 

Potential emergencies may include: 

• Personal injury 

• Personal exposure 

• Fire 
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• Vehicle accidents 

• Severe weather 

The SSO will conduct regular site inspections to identify any potential emergency 
situations for the purposes of avoiding those emergency situations. 

First-Aid Kits 

The Site personnel will have access to first-aid kits that are protected fi^om the weather, 
available at all times. First-aid kits will be inspected and restocked, as necessary. 

Fire Extinguisher 

At a minimum, a 10-pound fire extinguisher capable of extinguishing Class A, B, and 
C fires will be available for use at the Site. The actual number, size, and type of fire 
extinguishers will be determined by the SSO. Project personnel will be readily aware 
of the location of the fire extinguisher and will be trained on when and how to use a 
fire extinguisher. 
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POST TfflS PAGE IN APPROPRIATE LOCATIONS ON SITE 

The SSO will coordinate the entry and exit of response personnel during an emergency 
and make emergency contacts as necessary from the following list. After immediate 
notifications are made, the SSO will contact the Project Manager. 

^ ^ • • I H I H ^ H I ^ H ^ ^ H i ^ H H 
Local Police 

Local Ambulance 

Local Fire Department 

Local Hospital - Advocate Trinity Hospital 

Poison Control 

National Response Center (all spills in reportable 

quantities) 

Project Manager - Jack Kratzmeyer 

Client Contact - Susan Franzetti 

911 1 

911 

911 

773.967.2000 

800.222.1222 

800.424.8802 1 

312.263.6703(0)312.339.8475(0) 

Hospital Route 

Hospital Name: See Map to Advocate Trinity - Figure 1 

Head North on S Torrence Ave for approximately 2.7 miles. Turn slight left onto S 
Colfax Ave for 0.4 miles. Turn Left onto E 93"̂  St for 0.3 miles. Follow signs to 
Emergency Room. Advocate Trinity Hospital is located at 2320 E PS"̂** Street, 
Chicago, Illinois, Illinois. 

First Aid, Fire Protection, and Response Equipment Locations 

First Aid Kit: ARCADIS field vehicle 

Fire Extinguisher: ARCADIS field vehicle 
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The Project Manager will make the following notifications: 

^ • • H H H H ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ I 
Corporate Health & Safety Director - Mike Thomas 

Corporate Health & Safety Manager - Pat Vollertsen 

Regional Health & Safety Manager- Mija Coppola 

Area Health & Safety Representative - Michelle Voss 

720.344.3835 (0) 720.308.2147 (C) 

720.344.3779(0) 

614.764.2310(0)614.554.0401 (C) 

312.263.6703 
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B. Organization and Responsibilities 

ARCADIS Personnel 

Tlie following personnel are designated to carry out Health and Safety (H&S) job 
functions on the Site. Their responsibilities and the tasks they will be carrying out on 
the Site are listed below. The same person may fill more than one role. 

ARCADIS Project Team Responsibility and Tasks 
Jack Kratzmeyer Project Manager 

Initiates HASP development, and reviews and signs the HASP. 

Obtains Site-specific health and safety information. 

Communicates with the SSO on Site health and safety issues. 

Allocates resources for correction of identified unsafe work conditions. 

Communicates with the client on health and safety issues. 
Ensures ARCADIS Site workers have all training necessary for the 
project 

Finalizes PM Checklist. 

Reports all injuries, illnesses and near-misses to the Corporate H&S 
Manager and Area H&S Representative, assists with incident 
investigation, and ensures that any recommendations made are 
implemented. 

Communicates H&S program and a copy of the ARCADIS HASP to 
all subcontractors and receives their acknowledgement of the receipt 
of such information. 

Ali Senn Site Health and Safety Officer (SSO) 
• Reviews and works in accordance with the components of this HASP. 

• Ensures that the HASP is available to and reviewed by all Site 
personnel and reviews that subcontractors have appropriately 
communicated H&S information. 

• Ensures that necessary Site-specific training is performed (both initial 
and "tailgate" safety briefings - Use tailgate form in Attachment 3.) 

• Ensures that site visitors have been informed of the hazards related to 
ARCADIS work and precautions to take, and have signed the Site 
Visitors Log found in Attachment 2. 

• Ensures that work is performed in a safe manner and has authority to 
stop work when necessary to protect wori<ers and/or the public. 

" Coordinates activities during emergency situations. 

' Ensures that all necessary permits and safety information provided by 
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ARCADIS Project Team 

P. T. Srinivasan 

Michelle Voss 

Responsibil ity and Tasks 

the client is disseminated to other Site personnel and is maintained in 
an organized manner. 

Communicates with the PM and the PHSM on health and safety 
issues. 

Report all injuries, illnesses and near-misses to the PM and PHSM. 

Maintains injury/illness reports and other H&S data as required by the 
client or regulatory agency (e.g., MSHA Quarteriy Report). 

Ensures that necessary safety equipment is maintained and used at 
the Site. 

Site Workers 

• Read and work in accordance with the components of this HASP. 

Report all unsafe working conditions to the SSO. 

Report all injuries, no matter how trivial, to the SSO. 

Wort< in a safe manner. 

• Sign the acceptance log at the beginning of this HASP. 

Project Health and Safety Manager (PHSM) 
The designated PHSM is responsible for overseeing all aspects of the Site 
safety program, and preparing any Site-specific health and safety guidance 
documents or addenda to this plan. The PHSM does not report to the Project 
Manager, and is separately accountable to the ARCADIS project team senior 
management for Site health and safety. The PHSM acts as the sole contact 
to regulatory agencies on matters of safety and health. Other responsibilities 
include: 

Overall authority for Health and Safety compliance and HASP 
conformance for the project. 

• General health and safety program administration. 

Conducts project health and safety audits as warranted. 

Determines the level of personnel protection required. 

Updates equipment or procedures based on information obtained 
during Site operations. 

• Establishes air-monitoring parameters based on expected 
contaminants. 

Assists in injury, illness and near-miss investigation and follow-up. 
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Project Description 

Project Types and Act iv i t ies 

1 ^ 

X 

Type 

Remediation 

Site Assessment/Investigation 

Phase 1 Site Assessment 

Regulatory Compliance Audit 

Compliance Program 

Property Decommission 

Demolition 

Decontamination 

Industrial Hygiene Study 

Construction 

Phase 2 Site Assessment 

Risk Assessment 

Site Obsen/ations and 

Inspections 

Hydrogeologic evaluation 

Start 
Date 

05/30/2005 

X 

X 

X 

X 

X 

X 

Activities 

Geophysical Survey 

Site Visit 

Drum Sampling 

Topographic Sun/eying 

Excavation Trenching 

Soil Sampling 

Groundwater Sampling 

Surface Water Sampling 

Sediment Sampling 

Air Sampling 

Drilling 

Desk Wori< 

Surface Water Sampling 

from Trench 

Start Date 

05/30/2005 

05/30/2005 

05/25/2005 

05/30/2005 

Scope of Work 

ARCADIS was retained by the Site Response Group to remedial investigation 
activities as documented in Tasks 1 through 5 

List of Project Tasks 

Task 1 - Drilling and installation of Monitoring wells 

Task 2 - Perform groundwater sampling event 
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• Task 3 - Conduct site topographic survey 

• Task 4 - Perfoim trench sampling 

• Task 5 - Conduct hydrogeologic evaluation 

D. Site Information 

Site Name: Lake Calumet Cluster 

Client Safety and Health Contact: N/A 

Site Contact Name: N/A 

Operational Description of Site; Ponner manufacturing facility 
(Attach site map if possible) 

Current Site Status: _ 

(check all that apply) 

Active X 

Commercial 

Other (describe) 

Inactive 

Retail 

X Industrial 

Undeveloped 

Topography and General Generally flat. 
Environmental Setting: 

Accessible by: Major Highway X Main Road 

Description of the Wori< Area: Industrial facilities. 
(See Figure 2) 

2-Lane Road Dirt Road 
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Hazard Evaluation and Control 

Project Hazard Analysis 

The Project Hazard Analysis below identifies the hazards that are anticipated to be 
encountered by the project team. 

Physical Hazards Present: 

D None 
Chemical Hazards Present: 

n None 
Environmental/Equipment 
Hazards Present: 

D None 

Biological Hazards Present: 

n None 
Ergonomic Hazards Present: 

r C] None ^n^ga^;--
Personal Safety/Security: 

1 n None 

El Heat 
E l Cold 
M Noise 
El Walking/worl<ing surfaces (includes 

slip/trip/fall & floor/wall openings) 
n Visible Dust 
D LASER 
• Other: 
• Flammable/combustible 
D Compressed gas 
n Explosive 
n Organic peroxide 
• Oxidizer 
D Water reactive 
n Unstable reactive 
n Dust/Fumes/Airborne Particulates 
EI Heavy machinery 
E! Trenching/excavation 
n Docks - marine operations 
n Docks - loading 
• Diving operations 
M Drilling 
n Fori<lifts 
O Water operations work 
n Elevated heights (includes fall 

protection) 
• bverhead/Underground utilities 
El Confined spaces: 
n Animal/human fluids or blood 
n Animal/human tissue(s) 
S Poisonous/irritating plants 
D other: 
• Repetitive motion 
n Awkward position 
• Heavy lifting 
n Frequent lifting 
D Other; 
S Personal safety 
D Security issue 
n Project site in isolated area 
S Employees working alone 
D Other: 

El Holes/Pits 1 
• Ionizing radiation 
n Non-ionizing radiation 
• Electricity 
^ Severe Weather 
n Poor lighting 
D Overhead Hazards 
D Other: 
• Corrosive 1 
^ Toxic 
D Highly toxic 
El irritant 
• Sensitizer 
M Carcinogen 
n Mutagen 
D Other: 
• P o v v e f t o o l s ' : " ' ' ' ;' " ' ' " I 
n Cranes/Hoists/Rigging 
D Ladders 
• Scaffolding 
D Manlifts 
n Welding 
• Gas cylinders 
• Roadway work 
• Railroad worî  
n Energized equipriient (LO/TO) 
• Drums arid containers 
D other: ^ 
D Contaminated needles 
• Live bacterial cultures 
El Insects/rodents/snakes 
n other: 
• Limited movement J 
• Forceful exertions 
El Vibration H 
B Other: i 
D Other: . . ... :l 
El Employees working eariy/late 
n Potentially dangerous wildlife 
D Guard or stray dogs in area 
n No/limited cell phone service 
D Other: | 
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^Training Required: 
• ! / • 

f'. 

pDNone 
Medical Screening 

El 40-hour HAZWOPER'"^ * 
D 24-hour HAZWOPER 
D HAZWOPER site supervisor 
n OSHA 30-hour Construction 
n OSHA 10-hour Constnjction 
El PPE 
• Respiratory protection 
• Chemical hygiene 
n Hazard communication 
n Hazardous waste 
n First-aid/CPR 
n DOT/IATA hazmat transportation 
O Diving 
D Other: 
El Medical Surveillance Exam 

(HAZWOPER) 
• Client required drug and/or alcohol 

testing 

n Bloodbome pathogens 
D Confined space 
D Lockout/tagout 
D Electricity 
El Fire extinguishers 
n Fall protection 
El Noise exposure 
D Fori<lifts 
D Asbestos 
D Lead 
D Cadmium 
D SPCC 
n Radiation safety 
n Client specific 
• Blood and/or urine screening 

other hazardous substances 
for 

Hazard Information 

Name 

Benzene 

Toluene 

Elhylbenzene 

Physical 
Description 

Colorless 
liquid with 
aromatic odor 

Colorless 
liquid with 
aromatic odor 
like benzene 

Colorless 
liquid with 
aromatic odor 

Health 
Effects 

Carcinogen, 
Fatigue, 
demiatitis. 
Irritation in 
eyes, nose, 
respiratory 
systems 

Fatigue, 
weakness, 
dizziness, 
headache, 
insomnia, 
dermatitis 

Irritation to 
eyes, mucous 
membranes, 
headache, 
dennatitis, 
narcotic, coma 

TLV/PEL* 
8-hr TWA 

0.5 pm 

50 ppm 

100 ppm 

Ionization 
Potential 

9.25 eV 

8.82 eV 

8.76 eV 

Physical 
Properties 

Please see the 
MSDS (in 
Attachment D-6) 

Please see the 
MSDS (in 
Attachment D-6) 

Please see the 
MSDS (in 
Attachment D-6) 

Special 
Precautions 

Avoid inhalation; 
work upwind to 
minimize 
potential 
exposure 

Avoid inhalation; 
work upwind to 
minimize 
potential 
exposure 

Avoid inhalation; 
work upwind to 
minimize 
potential 
exposure 
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Name 

Xylenes 

Methylene 
Chloride 

Physical 
Descript ion 

Coloriess 
liquid with 
aromatic odor 

Coloriess 
liquid with a 
chlorofonn-
like odor 

Health 
Effects 

Dizziness, 
excitement, 
drowsiness, 
irritation to 
eyes, nose, 
throat, nausea, 
dermatitis 

Fatigue, 
weakness, 
sleepiness, 
light­
headedness, 
dermatitis 

TLV/PEL* 
8-hr TWA 

100 ppm 

25 ppm 

Ionization 
Potential 

8.44 eV 

11.32 eV 

Physical 
Properties 

Please see the 
MSDS (in 
Attachment D-6) 

Please see the 
MSDS (in 
Attachment D-6) 

Special 
Precautions 

Avoid Inhalation; 
work upwind to 
minimize 
potential 
exposure 

Avoid inhalation; 
work upwind to 
minimize 
potential 
exposure 

*The TLV (Threshold Limit Value) from the American Conference of Governmental Industrial Hygienists is listed unless 
the PEL (Permissible Exposure Limit), designated by OSHA, is lower. 

eV: Electron-volt 

Task Hazards and Contro l 

A general summary of the hazards and an evaluation of those hazards are presented 
belovŝ . Please review the Safety Modules included in Attachment D-2 for additional 
hazard information. 

# 

1 , 

: • 

f Task 
Taskl 

Task 2 

Tasks 

1 

Hazards 

Slip, trip, and fall 

Chemical 

Vibration 

Noise 

Slip, trip, and fall 

Chemical 

Slip, trip and fall 

Chemical 

. 1 - * 
c 
(U 

E 
o 

1 
D-2 

D-2 

D-2 

D-2 

D-2 

D-2 

D-2 

D-2 

Relative Hazard Rating* 

(Low, Medium, High) 

Medium 

Low 

Low 

Medium 

Medium 

Medium 

Medium 

Low 
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Task 

Task 4 

Task 5 

Hazards 

Slip, trip and fall 

Chemical 

Holes/Pits 

Slip, trip and fall 

Chemical 

Holes/Pits 

A
tt
a
ch

m
e
n
t 

": 

D-2 

D-2 

D-2 

D-2 

D-2 

D-2 

Relative Hazard Rating* 

(Low, Medium, High) 

Medium 1 

Low 

Medium 

Medium 

Low 

Medium 

*Relative Hazard Rating Scale 

Hazard is/has... 

Rarely present 

Sometimes present 

Constantly present 

Minimal health 
effects 

LOW 

LOW 

MED 

Moderate 
health effects 

LOW 

MED 

HIGH 

Severe 1 
health effects 

MED 1 

HIGH 

HIGH 1 
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F. Air Monitoring 

This section specifies the monitoring equipment to be used on Site and the action levels 
to upgrade to higher levels of personal protection. All monitoring equipment will be 
maintained and calibrated in accordance with manufacturer recommendations. All 
pertinent monitoring data will be logged on the Real Time Air Monitoring Data Fomi 
(Attachment 5) and maintained on Site for the duration of project activities. 
Calibration of all monitoring equipment will be conducted daily and logged on the 
same form. 

A photoionization detector (PID) will be used to monitor the ambient air quality 
continuously during the field activities. If the PE) value shows 10 ppm or higher value 
for a continuous period of 10 minutes, a Drager tube will be used to test the ambient air 
for benzene, and if the benzene value from the Drager tube analysis shows 1 ppm or 
more, all field work will be stopped immediately. The SSO shall decide when to 
resume to the field activity after allowing time for benzene to equilibrate with ambient 
air and retesting the air quality for benzene. 

G. General Site Safety 

The following requirements apply to all on-site activities. 

Site Access and Control 

The SSO will coordinate access and control security at the work Site. The SSO will 
establish a work area perimeter. Only authorized personnel will be allowed beyond the 
perimeter. Other site workers and visitors to the Site should be kept out of the work 
Site. If visitors need access to the Site, the SSO, or his/her designee, will escort the 
visitor at all times. All visitors will log in and out with the SSO. Visitor log sheets are 
included in Attachment 2. 

If Level C PPE or greater is required on-site, the SSO will establish control boundaries 
for the Exclusion Zone, Contamination Reduction Zone, and the Support Zone. See 
Figure 2. The zones will be designated by traffic cones, barricades, signs, caution 
tape, or other means effective in identifying the different areas. The zones will be 
identified by the SSO during tailgate meetings. Enti-ance and exit to the Exclusion 
Zone will only be through controlled access points established for each work area. 
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Hazard Communication (HazCom) 

All project required chemicals will be handled in accordance with OSHA 29 CFR 
1910.1200 and ARCADIS-required procedures. The SSO will act as the HazCom 
Program Coordinator for the Site and will maintain the Master Inventory List (MIL) of 
hazardous chemicals kept on the job Site. The SSO will maintain Material Safety Data 
Sheets (MSDS) on Site for all chemicals. MSDS will be located in the SSO field 
vehicle. The SSO will communicate the location of the MSDS and the hazards 
associated with these chemicals to all project Site ARCADIS employees and 
subcontractors during the safety orientation. This information will be reviewed during 
tailgate briefings, especially if new chemicals or materials are introduced on Site. 

The SSO will ensure that all containers of chemicals (including drums, bags, pails, 
tanks, vessels, etc.), are labeled appropriately: The contents of the container, the proper 
name of the chemical, associated hazards and appropriate hazard warnings, and the 
name and address of the manufacturer/importer. Chemicals will not be accepted or 
allowed on Site that are not properly labeled. If transferred to a secondary container, 
the new container will be labeled as described. 

The SSO will ensure that the PPE necessary for work around the particular chemical is 
available and that project Site employees have been trained in its use. 

The Project Manager will ensure that all project personnel have received Hazard 
Communication training as required in OSHA 29 CFR 1910.1200 (h). 

Personal Hygiene 

Field personnel and Site visitors should avoid contact with potentially contaminated 
substances, such as puddles, pools, mud, etc. Smoking, eating and drinking will not be 
permitted within any controlled work area at any time. Field workers and Site visitors 
should wash their hands and face after leaving the Site prior to eating or drinking. 
Consumption of alcoholic beverages is prohibited at the Site. 

Site Awareness 

All field personnel and Site visitors should remain alert for any indications of 
potentially dangerous situations, (e.g., strong, irritating, or nauseating odors; heavy 
equipment; conditions of an excavation; etc.). 
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Field personnel will be familiar with the physical characteristics and requirements of 
the v̂ fork Site, including: 

• Accessibility to equipment and vehicles 

• Communication (i.e., methods, restrictions, or limitations) 

• Site access 

• Emergency procedures and evacuation assembly points 

• Location of protective and emergency equipment and relevant first-aid procedures. 

Personnel Ratio Requirements 

All on-site personnel will operate using the buddy system whenever possible. If 
ARCADIS personnel must work alone, refer to the Personal Safety Module in 
Attachment D-2. 

Communicat ion 

Effective communication is essential to safe working conditions and the successflil 
completion of field projects. During on-site activities, cellular phones will be used by 
ARCADIS Site personnel to maximize communications with emergency response 
units. Active cellular telephone service will be confirmed from the Site prior to the 
initiation of work activities. In the event of a catastrophic event, any notice to evacuate 
will be given verbally by the SSO and via air hom or radio as appropriate. 
Communication details will be provided at the Site safety orientation. 

Personnel will attempt to remain in communication or within sight of the ARCADIS 
SSO or designee. The ARCADIS SSO will indicate the need to evacuate the Site by 
verbal command or through radio or telephone communication. 
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H. Personal Protective Equipment 

This section lists the equipment that must be present on the Site and used during the 
specified protection level. This checklist is used when preparing for the field, and is 
completed with the type of equipment to be worn based on the hazards present. R = 
Equipment required to be present on the Site. O = Optional equipment. Site work will 
be conducted in Level D. If it is determined that an upgrade to Level C or B is 
necessary, site work will cease until a modification can be made to this HASP. 

Description 

(Put Specific Material or Type in Box) 

Site Personnel 

D c B 

Body 1 
Coveralls 
Chemical Protective Suit 
(include type in cell, e.g., Tyvek, Saranex, PVC, 
etc.) 
Splash Apron 
Rain Suit 
Traffic Safety Vest (reflective) 

0 

0 
0 

Head I 
Hard Hat (if does not create other hazard) 
Head Warmer (depends on temperature and 
weather conditions) 

R 

Eyes & Face | 
Safety Glasses (incorporate sun protectran as 
necessary) 
Goggles (based on hazard) 
Splash Guard (based on hazard) 

R 

Ears 1 
Ear Plugs 

Ear Muffs 
Hands and Arms 

Outer Chemical Resistant Gloves 

Inner Chemical Resistant Gloves 
Insulated Gloves 
Work Gloves 

R 

0 

0 
Foot 

Safety Boots (steel toe and shank) 
Rubber, Chemical Resistant Boots 
Rubber Boots 
Disposable Boot Covers 

R 
0 
0 
0 

Respiratory Protection (indicate cartridge type where applicable) j 
1/2 Mask APR 
Full Face APR - Organic Vapor 
Dust Protection 0 
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Description 

(Put Specific Material or Type in Box) 

Full Face Canister APR 
Powered APR 
Air Line/SCBA 

Site Personnel 

D c B 

Other Supplies I 
First Aid Kit 
Fire Extinguisher 
Mobile Phone 
Walkie Talkies 
Water or Other Fluid Replenishment 
Eye Wash Station 
Eye Wash Bottle 
Wash and Dry Novelettes 
Sunscreen (SPF 15 or higher) 
Insect Repellant 

R 
R 
R 
0 
R 
0 
R 

o 
O 
0 

• I. Decontamination Procedures 

Personnel and equipment leaving the Exclusion Zone will be decontaminated. Level D 
decontamination protocol will be used with the following decontamination stations 

• r-'—— •—•••• ' rr-^jwi 

Level D Decontamination Steps 

1 
2 
3 

4 

Equipment Drop 
Glove and Boot Wash and Rinse 
Disposable Garment, Outer Boot, and Glove 
Removal 
Field Wash 

Place an X by all decontamination equipment that is required at the Site. 

Decontamination Equipment Checklist 

X 
X 

Scmb Brushes 
Waste Containers 
Soap 
Plastic Tubs 
Plastic Drop Cloths 

X 
X 

Garbage Bags 1 
Paper Towels 1 
Isopropyl Alcohol 1 
Pump Spray Bottles 
Pump Spray Bottles (water) 
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Figure 1. Map to Advocate Trinity Hospital 
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Attachment D-1 

Definitions 



ARCADIS 

Term or Acronym 

Confined space 

DOT 

HASP 
lATA 

Ionizing radiation 

Level B 

Level C 

Level D 

LOn"0 

Mutagen 
Nonionizing Radiation 

Oxidizer 
PEL 

PHSM 
PPE 
Sensitizer 

SPCC 

SSO 
TLV 

Definition 

Any enclosed area not designed for human occupancy that has a 
limited means of entry and egress. 
Department of Transportation - specifies the proper and legal methods 
of shipping and transporting hazardous materials by highway, railway, 
and by sea in the USA. 
Health and Safety Plan 
Intemational Air Transportation Association - specifies the proper 
shipment of hazardous materials by air internationally. Many of these 
regulations are incorporated by reference in the US DOT regulations. 
Any one of several types of particles and rays given off by radioactive 
material, high-voltage equipment, and nuclear reactions. The types 
that are normally important to your health are alpha particles, beta 
particles, x rays, and gamma rays. 
A level of protection that requires personal protective equipment 
including chemically resistant body coverings and supplied air 
respiratory protective equipment 
A higher level of protection than Level D, requiring some sort of air 
purifying respirator 
The minimum amount of personal protective equipment ensemble to 
be worn on a project Site. It does not include respiratory protection. 
Lockout/Tagout - a procedure which isolates equipment from energy 
sources, such as electricity or stored pneumatic energy, by locking and 
tagging out energy isolating devices. 
A chemical that causes changes in the genetic material of living cells. 
Electromagnetic energy such as ultraviolet, laser, infrared, microwave, 
and radio. 
A material that releases oxygen and supports combustion. 
Permissible Exposure Limit - an airijorne exposure limit set by the U.S. 
Occupational Safety and Health Administration 
Project Health and Safety Manager 
Personal Protective Equipment 
A material which, upon exposure, causes a bodily response (i.e. 
irritation) that increases in severity upon each subsequent exposure. 
Spill Prevention, Control, and Countermeasures - EPA mie that 
attempts to prevent oil from entering the national watenways. 
Site Safety Officer 
Threshold Limit Value - an airborne exposure limit set by the American 
Conference of Governmental Industrial Hygienists 



ARCADIS 

Attachment D-2 

Safety Modules: 

Biological Hazards 
Confined Spaces 
Cold Stress 
Decontamination 
Heat Stress 
Heavy Machinery 
Holes and Pits 
Medical Screening/Surveillance 
Noise 
Personal Safety 
Severe Weather 
Trenching/Excavation 
Walking/Working Surfaces 
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Biological Hazards 

Biological hazards are any virus, bacteria, flmgus, parasite or any living organism that can cause 
disease in human beings. Diseases can be transmitted from animals and insects to humans and 
from exposure to contaminated water and people. The biological hazards present at the site are 
common for all work tasks and may include the following: 

Insects 

Care will be taken by all site workers to avoid stinging or biting insects such as ticks, spiders, 
bees, wasps, hornets, and yellow jackets. Workers allergic to any particular insect sting or bite 
should seek medical attention if stung or bitten and may need to carry emergency medicine 
prescribed by their doctor. 

Care should always be taken to avoid these insects and increased vigilance is necessary: 

• During high infestation seasons; 

• When opening protective casings of monitor wells; and 

• When walking through areas of heavy vegetation or areas known to be infested. 

To minimize the chance of bites/stings: 

• Wear appropriate PPE: 

o Light colored clothing so you can see insects; 

o Long pants and boots with pants tucked into boots; 

o Long sleeves when possible; 

o A hat; and 

o Gloves if you are cutting brush or need to handle or move vegetation. 

• Check your body and clothing for insects, shower after work and wash/dry clothes at as high 
temperature as possible. 

• Don't swat at insects and don't eat in areas where there are insects. 

• Avoid sweet smelling personal hygiene products. 

• Unless contraindicated by the work being perfonned (e.g., sampling, data collection), wear 
EPA approved repellants such as those containing DEET. 

Spider bites generally cause only localized reactions such as swelling, pain, and redness. 
However, bites from a Black Widow or Brown Recluse or if you are allergic to spiders, can cause 
more serious symptoms. If nausea, vomiting, difficulty breathing or swallowing occurs, medical 
attention should be sought immediately. Otherwise, clean the bite area with soap and water or 
alcohol and place a cold pack over the bite area. 
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Ticks are common, especially in the warmer weather months and may carry diseases such as 
Rocky Mountain Spotted Fever and Lyme Disease. If a tick is found on the body: 

• Use a fine tipped tweezers, grasp tick tlrmly as close to skin as possible and pull the body away 
from skin. Avoid crushing the body and don't twist. 

• If tick mouth parts remain in skin, don't be alarmed as the mouth will dislodge as skin sloughs 
off. 

• Wash the area with soap and water and apply antiseptic or antibiotic ointment to prevent 
infection. 

• If unexplained symptoms develop such as severe headaches, fever, or rash within 10 days of the 
bite, seek medical attention. 

Mosquitoes are common, especially in areas with standing water and in damp, humid 
environments in the warmer months, and generally appear between dusk and dawn. 

Snakes 

Leave snakes alone - many people are bitten because they try to kill a snake or get a closer look 
at it. If you see a snake, even if you know it's not poisonous, walk away quietly giving it a wide 
berth (at least 6 feet). 

• Be especially cautious when opening monitoring well casings and other enclosed field objects; 

• The use of a heavy high-top work boot, denim work pants, etc., will help reduce the severity if 
bitten; and 

• Whenever possible: 

o Stay out of tall grass; 

o Remain on paths as much as possible; 

o Keep hands and feet out of areas you can't see; and 

o Don't pick up rocks, timber or other vegetation. 

If bitten by a poisonous snake, the following is recommended: 

Seek medical attention immediately. 

Wash area with soap and water. 

Stay calm and remain as motionless as possible. 

Keep the bite area below the heart, if possible. 

Do not use cold packs or ice on the bite area. 

Do not make incisions or try to suck the venom out. 



Permit Required Confined Spaces 

Confined spaces include excavations, storage tanks, bins, sewers, in-ground vaults, vessels, 
tunnels, manholes, pits. etc. These enclosures, because of inadequate ventilafion and/or the 
introduction of hazardous gases and vapors, may present conditions that could produce 
asphyxiation or injury. 

• Excavations will be considered a confined space until tested and cleared by the SSO. 

• All other confined spaces will be idenfified and marked appropriately including all tanks and 
vessels. 

• Before entering, attending or supervising a confined space, the SSO and PHSM must be 
notified of intent to enter, attend or supervise. 

hi the event it is required for ARCADIS or subcontractor staff to enter, attend or supervise entry 
into confined spaces, the Project Manger, with assistance from the project H&S staff, will ensure 
that a program has been developed and implemented, that all applicable employees have received 
the appropriate training and that a Permit-Required Confined Space Entry form has been 
completed and is in place at the site. The SSO will review with site personnel safe entry 
requirements, which include: 

• Removal of Contents: Before entering, confined spaces should be as clean and free of 
hazardous materials and chemicals as possible. Where appropriate, confined spaces may be 
purged by water or other suitable means. Purging with hazardous solvents should be avoided 
where possible. 

• Isolation: All input lines, which discharged into the confined space, shall be disconnected and 
capped or isolated. 

o The use of a single in-line valve shut-off as the sole means of isolating the confined space 
firom any input lines is prohibited. However, the use of a double in-line valving 
arrangement with a vent or drain in between the two valves is acceptable provided that 
dangerous air contaminants are not introduced by such venting. 

o Isolation valves shall be locked closed, vent or drain valves shall be locked open, and the 
person performing the job shall keep the key. 

• Electrical Lockout: Where electrical devices located within the confined space (motors, 
switches, etc.) are to be repaired or worked on, the line-disconnect switches supplying the 
power must be tagged and locked in the "OFF" position. The lock key is to be kept by the 
person performing the job, and only this person is authorized to unlock the switch and remove 
the tag upon completion of the job. Where more than one person is working on the line, each 
must place a lock on the sv âtch and retain his own key. 



o Where there are multiple sources of power to an electrical device that supplies power to the 
device through an automatic or manual bus transfer switch, lockout devices must be placed 
on the breaker nearest to the electrical device that is to be isolated, and an electncian shall 
test the power supply lines to ensure that power has been secured. 

o Line-disconnect switches supplying power to any mechanical apparatus in the confined 
space (mixers, conveyors, etc.) must also be tagged and locked in the "OFF" position. This 
must be done for any entry, even though work will not be performed on the apparatus itself. 

• Securing of Covers: All manhole and cleanout covers shall be removed and the openings 
maintained clear of any obstructions. When hinged doors or lids are provided, they shall be 
secured so they cannot close. See Excavations and Trenches for guarding requirements. 

• Testing Atnaosphere; The SSO using only equipment approved and tagged for Class 1, 
Division 1 locations shall make appropriate tests of the atmosphere in the confined space and 
place a record of the test results at the entrance to the confined space. Testing shall ensure the 
following: 

o Toxic gas and vapor levels do not exceed more than 5 ppm as measured with a 
photoionization detector. 

o Combustible gas and vapor concentrations do not exceed 10 percent of the lower explosive 
limit. 

o Oxygen content is no less than 19.5 percent and no greater than 23.5 percent. 

o Appropriate respiratory protective equipment and other appropriate personal protective 
devices have been provided for all employees when concentrations of toxic materials 
exceed applicable occupational exposure levels. 

• Continuous Monitoring: If the nature of the work to be perfonned introduces, or has the 
potential to introduce, harmflal air contaminants, continuous monitoring of the atmosphere 
and/or the oxygen content drops below 19,5 percent, all personnel shall evacuate the confined 
space immediately. 

• Venfilation: All confined spaces found to be unsafe must be ventilated by means of 
mechanical exhaust systems arranged so as to avoid recirculating contaminated air. Personnel 
shall be evacuated immediately in the event of failure of the mechanical venfilation system. 
The confined space shall be retested prior to reentry following ventilation system repair. 

All enby of permit required confined spaces will be perfonned in accordance with Permit 
Required Confined Space Enhy Program Permit, provided as Appendix [[ ]) As a minimum, 
signs with the following wording must be posted around the entrance and exit of confined spaces: 



HAZARD AREA KEEP OUT 

DANAGER 

CONFINED SPACE 

AUTHORIZED PERSONNEL ONLY 

PPE IS REQUIRED IN THIS AREA 

Revised 5/26/04 



CONFINED SPACE ENTRY PERMIT 
Location: 

Date of Entry: 

Time of Entry: 

Date of Expiration: 

Time of Expiration: 

Purpose of Entry: 

Anticipated Hazards: 

/ certify that all required precautions have been taken and necessary equipment is provided for safe entry and work in this confined space. 

Authorizing Supervisor: Signature: 

Entry Requirements: 

n Lock out / de-energize 

D Lines broken, capped or blanked 

D Cleaned, drained, washed & purged 

n Ventilation 

D Secure area 

O Pedestrian guards 

D Vehicular barriers 

D Escape harness 

D Air purifying respirator 

Monitoring Equipment: 

Monitoring Equipment/Serial tt 

D Source of ignition removed D Tripod escape unit 

D Emergency scuba • Lifelines 

D Suitable footwear D Fire extinguishers 

n Two way radios • Lighting 

n Telephone 0 Hand protection 

n Approved personal flotation devices D First aid kit 

n Hard hats D Scuba 

n Eye protection D Protective clothing 

D MSDS'sfor confined space hazards D Hot work pennit 

Testing Technician: 

Tests Conducted 

Oxygen 

Lower explosive limit 

Carbon monoxide 

Aromatic hydrocarbon 

Hydrogen sulfide 

Permissible Entry Limit 

19.5-23.5% 

<10% 

25 ppm 

1 - 5 ppm 

10 ppm 

Test Results 

Emergency Response 

Rescue Team 

Name 

2-Wav Radio 
Ooerational 

Verification of 
Availability to Respond 

External Rescue Team 

Ambulance-911 

Fire • 911 

Police-911 

By My Signature, 1 Certify That 1 Have Read, Understand And Will Abide By This Pemnit And Any Attachments 

Authorized Entrant Entry Time Exit Time Authorized Attendant 

G:H&SlManual/Ccorpu2;9-9-04 
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Cold Stress 

The four environmental conditions that cause cold-related stress are low temperatures, high/cool winds (wind chill), 
dampness or cold water. One, all or a combination of these factors can cause cold-related hazards. Cold stress, 
including frostbite and hypothermia, can result in severe health effects. Exposed skin is highly susceptible to wind 
chill and low temperatures. 

Engineering controls should be utilized whenever possible to protect workers from cold related hazards. For 
example, on-site heat sources, heated shelter, work areas shielded from drafty or windy conditions, and the use of 
thermal insulating material on equipment handles. 

Effects arising from cold exposure will be minimized by the following contiol measures: 

• Personnel will be trained to recognize cold stress symptoms. D 

• Field activities will be curtailed or halted if the equivalent chill temperature is below 20 F.D 

o As much as possible, work that exposes personnel to the cold will be done during the warmest hours of the 
day. 

o Inactivity in cold conditions will be kept to a minimum. 

• Frequent short breaks in warm, dry shelters will be taken. 

• Vehicles will be equipped with supplies in case the vehicle becomes inoperable (e.g., blanket, dry clothing, 
water, food, a shovel, etc.). 

The following PPE will be provided during work in cold environments 

• Workers will be provided with insulated dry clothing when the equivalent chill temperature is less than 30° F. D 

• Feet, hands, the face, and the head should be protected (40% of the body's heat can be lost when the head is 
exposed). 

o Foot and hand wear may also need to be waterproof. 

• Clothing should be layered so that adjustments can be made to changing environmental temperatures and 
conditions. For example, an outer layer to break the wind, a middle layer that will absorb sweat and retain 
insulation when wet, and an inner layer that allows ventilation. 

Cold-Related Illnesses 

Hypothermia: Hypothermia occurs when the body temperature falls to a level where normal muscular and 
cerebral fijnctions are impaired. Although it usually occurs in freezing air and water temperatiares, it can occur in 
any climate if a person's temperature falls below normal. Symptoms should not be ignored and a supervisor, or 
whomever is available, should be notified as soon as hypothermia is suspected. 

hiitially, symptoms may include shivering, an inability to do complex motor functions, sluggishness and mild 
confusion as the body temperature drops to around 95° F. As the body temperature falls, speech may 
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become sluned and behavior may be inational, simple motor functions may be difficult to 
do and a state of "dazed consciousness" may exist. In severe states (below 90° F), heart 
rate, blood fiow and breathing will slow. Unconsciousness and full heart failure can occur. 

First Aid: 

On land: 

• Call for emergency help and move the victim (unless other injuries prohibit their being moved) to a warm, dry 
area and replace wet clothing with warm, dry clothing or a blanket. Move the person carefully because 
movement can increase the irritability of the heart. 

• If the person is conscious and lucid, warm liquids can be provided but not alcohol or caffeinated drinks. If 
possible, have them to move their arms and legs to create muscle heat. 

• If the person is unconscious or unable to assist, place warm bottles/packs in the person's arm pits, groin, neck 
and head areas. 

• Do not rub the person's body or place them in warm water. 

In water (the body loses heat up to 25 times faster than on land): 

• Call for emergency help and get the victim out of the water. Move the person carefully because movement can 
increase the irritability of the heart. 

• Do not remove clothing- button, buckle, zip and tighten collars, cuffs, shoes and hoods as the water trapped 
next to the body provides a layer of insulation that may slow the loss of heat. 

• If it is you in the water, do not swim unless a floating object or person can be reached quickly as swimming 
uses the body's heat and reduces survival time by about 50%. 

o If you are in the water and is not possible to get out, conserve body heat by folding arms across the chest, 
keeping thighs together, bending knees and crossing ankles. If another person is in the water with you, 
huddle together. 

Frostbite: Frostbite occurs when the skin actually freezes, and deep fi-ostbite can affect deeper tissues such as 
tendons and muscles. Frostbite usually occurs when temperatiares drop below 30° F, but wind chill effects can cause 
frostbite at above-freezing temperatures. The ears, fingers, toes, cheeks and nose are the most commonly affected 
body parts. 

Initially, symptoms include an uncomfortable sensation of coldness. Tingling, stinging or an aching feeling of the 
exposed area is followed by numbness. Frostbitten areas appear white and cold to the touch and with deeper 
frostbite, the area becomes numb, painless and hard and can turn black. 

First Aid: 

• Seek medical attention as soon as possible and treat any existing hypothermia first. 

• Warm liquid can be provided, but not alcohol or caffeinated drinks such as tea and coffee. 

• Do not rub the affected areas, but cover them with dry, sterile gauze or soft, clean bandages. 
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• Do not try rewarming the affected area if you have not been specifically trained to 
do so and/or if there is a chance the affected area will get cold again. 

Trench Foot: Trench Foot is caused by a continuous exposure to a wet, cold environment. 

Symptoms include tingling and/or itching sensation, burning pain and swelling and, in more extreme cases, blisters. 

First Aid: 

• Seek medical attention as soon as possible and move the victim to a warm, dry area. 

• Affected tissue can be treated with careful washing and drying, slight elevation. Do not try rewarming the 
affected area if you have not been specifically trained to do so. 

Cold Stress Monitoring 

Monitoring for cold stress is difficult and will be completed by the SSO by monitoring for symptoms and the 
weather conditions on a daily basis. The following table may be used as a guideline for establishing a work/rest 
regimen. 
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TABLE THRESHOLD LIMIT VALUES WORK/WARM-UP SCHEDULE FOR FOUR-HOUR SHIFT 

Air Temperature-Sunny Sky 

°C 
(approx.) 

-26° to-28° 

-29° to-31° 

-32° to-34° 

-35° to-37° 

-38° to-39° 

-40° to-42° 

-43 °& 
below 

° F 
(approx.) 

-15°to-19° 

-20° to-24° 

-25° to -29° 

-30° to-34° 

-35° to-39° 

-40° to-44° 

-45 °& 
below 

No Noticeable 
Wind 

Max. 
Work 
Period 

Normal 

Normal 

75 min 

55min 

40 min 

30 min 

No. of 
Breaks 

1 

1 

2 

3 

4 

5 

Non-emergency 
work should cease 

5 mph Wind 

Max. 
Work 
Period 

Normal 

75 min 

55 min 

40 min 

30 min 

No. of 
Breaks 

1 

2 

3 

4 

5 

1 

Non-emergency 
work should cease 

10 mph Wind 

Max. 
Work 
Period 

75 min 

55 min 

40 min 

30 min 

No. of 
Breaks 

2 

3 

4 

5 

Non-emergency 
work should cease 

15 mph Wind 

Max. 
Work 
Period 

55 min 

40 min 

30 min 

No. of 
Breaks 

3 

4 

5 

Non-emergency 
work should cease 

20 mph Wind 

Max. 
Work 
Period 

40 min 

30 min 

No. of 
Breaks 

4 

5 

1 1 

Non-emergency 
work should cease 
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Decontamination 

All personnel and equipment entering any controlled work area (see Section 10.0 for description 
of work zones) must be adequately decontaminated prior to exiting the area. The procedures 
should be adopted for site-specific decontamination procedures. 

Personnel Decontamination 

Decontamination procedures must be carried out on all personnel who have been in contact with 
contaminated materials. Under no circumstances (except emergency evacuations) will persormel 
be allowed to leave a controlled work area where contaminants are exposed without performing 
decontamination. 

Decontamination of personnel should be performed at a Personal Decontamination Station on the 
PROJECT and should consist primarily of soap and water washing and water rinse of exterior 
protective gear to remove contaminants, followed by doffing of the gear. Coveralls should be 
removed by turning the clothing inside out. A procedure appropriate to the degree of 
contamination should be established. The extent of washing required, or modifications to the 
sequence, may be specified as appropriate. 

The designated decontamination areas will be located between the lines, which mark the 
boundaries of the exclusion Zone (EZ) and the Contamination Reduction Zone (CRZ). This 
configuration will ensure that all persormel and equipment leaving the clean side of the 
decontamination area will be entering the Support Zone (SZ) which will be considered a 
contaminant free area. 

Level D Personnel Decontamination 

Personnel exiting the Exclusion Zone while site activities require the use of Level D PPE will 
perform decontamination in the designated decontamination area in accordance with the 
following guidelines: 

• Place tools, instruments, samples and trash at an appropriate location. The equipment drop 
area should be clean and dry and at a minimum, plastic bags should be available for trash. 
Waste PPE will not be placed in the same containers as general trash. 

• Inspect equipment, samples, and if applicable, tools for signs of residual amounts of 
contamination or excessive soil buildup. If present, soils and contamination must be 
completely cleaned off of equipment, samples, and tools prior to removal from the 
decontamination areas back into the support zone. 

• Personnel will visually check themselves for signs of excessive soils and possible 
contamination. If observed, soils and contamination will be completely removed before 
flirther decontamination is performed. 

• Prior to exiting the decontamination areas, personnel will wash their hands with soap and 
water in order to minimize the potential for contaminant exposure from the fmal handling of 
equipment and PPE. 
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Modified Level D Personnel Decontamination 

Where activities are perfomned in Modified Level D PPE personnel will perform 
decontamination using the following guidelines: 

• Place tools, instruments, samples and trash at an appropriate location. The equipment drop 
area should be clean and dry and at a minimum, plastic bags should be available for trash. 
Waste PPE will not be placed in the same containers as general trash. D 

D 
• Inspect equipment, samples, and if applicable, tools for signs of residual amounts of 

contamination or excessive soil buildup. If present, soils and contamination must be 
completely cleaned off of equipment, samples, and tools prior to removal from the 
decontamination areas. 

• Persormel will visually check themselves for signs of excessive soils and possible 
contamination. If observed, soils and contamination will be completely removed before 
further decontamination is performed. D 

D 
• Untape wrists and ankles. 

• Remove outer work gloves and place in an appropriate container specified for waste PPE. D 
D 
• Remove outer Tyvek coveralls and place them in an appropriate container specified for waste 

PPE.n 
D 
• Remove inner protective gloves and place them in an appropriate container specified for 

waste PPE. 

• Wash hands using soap and water (separate from other decontamination cleaners/solutions). D 
D 

Level C Personnel Decontamination 

Persormel involved in activities that require the use of Level C PPE will observe the following 
decontamination guidelines: 

• Place tools, instruments, samples and trash at an appropriate location. These areas should be 
clean and dry, and at a minimum contain plastic bags for trash. Waste PPE will not be placed 
in the same containers as general trash. 

• Inspect equipment, samples and if applicable, tools for signs of residual amounts of 
contamination or excessive soil buildup. If present, soils and contamination must be 
completely cleaned off of equipment, samples and tools prior removal from the 
decontamination areas. Personnel will visually check themselves for signs of excessive soils 
and possible contamination. If observed, soils and contamination will be completely removed 
before fiirther decontamination is performed. 

D 
• Untape wrists and ankles. D 

D 
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• Remove outer work gloves and place them in an appropriate container specified for waste 
PPE.n 

D 
• Remove outer Tyvek coveralls and place them in an appropriate container specified for waste 

PPE.n 
D 
• Wipe off and remove respirator mask (also goggles if worn). D 
D 
• Remove inner protective gloves and place them in an appropriate container specified for 

waste PPE.n 
D 

• Wash hands using soap and water (separate from other decontamination cleaners/solutions). 

Equipment Decontamination 

Heavy equipment used for this project is expected to contact hazardous substances as defined by 
HAZWOPER and therefore, will require decontamination procedures. Proper decommissioning 
procedures of heavy equipment will be instituted by the SSO. 

Decontamination During Emergencies 

Often during emergencies the need to quickly respond to an accident or injury must be weighed 
against the risk to the injured party from chemical exposure. It may be that the time lost or the 
additional handling of an injured person during the decontamination process may cause greater 
harm to the individual than the exposure that would be received by undressing that person 
without proper decontamination. 
An additional consideration to include when bypassing decontamination of injured personnel is 
the acceptance of contaminated personnel at emergency medical facilities. Many facilities will 
not accept contaminated personnel. Site response personnel should accompany contaminated 
victims to the medical facility to advise on matters involving decontamination. 

Disposal of Decontamination Wastes and PPE 

Disposal of waste associated with the project will be handled in accordance with the 
specification for each identified contaminant. The SSO will determine the disposal requirements 
as the situation arises. 



1 of 5 

Heat Stress 

Heat stress can be a significant hazard, especially for workers wearing protective clothing. Depending on the 
ambient conditions and the work being performed, heat stress can occur very rapidly, within as little as 15 
minutes. Site personnel will be instioicted in the identification of a heat stress victim, the first-aid treatment 
procedures for the victim and the prevention of heat sti-ess incidents. Workers will be encouraged to 
immediately report any heat-related problems that they experience or observe in fellow workers. 

During breaks, workers should be encouraged to drink plenty of water or other liquids to replace lost fluids and 
to help cool off. 

Any worker exhibiting signs of heat stress and exhaustion should be made to rest in a cool location and drink 
plenty of water. Emergency help by a medical professional is required immediately for anyone exhibiting 
symptoms of heat sti-oke, such as red, dry skin, confusion, delirium or unconsciousness. Heat stroke is a life 
threatening condition that must be treated by competent medical authonty. 

Prevention 

Whenever possible or within the control of ARCADIS, engineering controls should be utilized to protect 
workers from heat related hazards. For example, isolation from the heat source, ventilation such as open 
windows, fans or other methods of creating air flow, and heat shielding such as avmings or umbrellas. 

Appropriate work practices can also lessen the chances of heat related hazards. Some of these include: 

• Water intake should be about equal to the amount of sweat produced (i.e., drinking 5-7 ounces of water 
every 15-20 minutes). 

o Electrolyte fluids may also be necessary. 

• Whenever possible, gradual exposure to heat is preferred. 

• Whenever possible, adjust the work schedule. For example, postpone nonessential or heavier work to 
another day or a cooler part of the day. 

• Whenever possible, rotate personnel. 

• Increase the number and/or duration of rest breaks, but do not increase individual work periods when longer 
and/or more rest break periods are given. 

o Whenever possible, rest break areas should be in a cool area and as close to the work area as is feasible. 

PPE is available, such as thermally conditioned clothing including self-contained air conditioning in a backpack 
and plastic jackets/vests with pockets that can be filled with dry ice or ice. However, the type of work being 
done, other required PPE, and where the work is being done may prohibit or make the use of this PPE 
impossible or impractical. 
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Heat-Related Illnesses 

The following guidance can be used in the identification and treatment of heat related illness. 

Heat Stress: This is the mildest heat-related illness, but prompt action may prevent a more severe heat-related 
illness Symptoms include irritability, lethargy, significant sweating, headache or nausea. 

First Aid: 

• Take the victim to a protected (e.g., shaded) area, remove any excess protective clothing, and provide cool 
fluids. 

• If an air-conditioned spot is available, this is an ideal break location. 

• Once the victim shows improvement he/she may resume working, however the work pace and practices 
(e.g., does fluid intake need to be increased) should be moderated to prevent recunence of the symptoms. 

Heat Exhaustion: Usually begins with muscular weakness, dizziness, nausea, and a staggering gait. Symptoms 
include pale, clammy skin, and profiise sweating, vomiting, and the bowels may move involuntarily. The pulse 
is weak and fast, breathing is shallow. Fainting can occur. 

First Aid: 

• Immediately remove the victim from the work area to a shady or cool area with good air circulation (avoid 
drafts or sudden chilling - you do not want the victim to shiver). 

• Call a physician or emergency service, or transport the victim to medical care. 

• Remove all protective outerwear. 

• If the victim is conscious, it may be helpful to give him/her sips of water. 

Heat Stroke: Heat stoke is a severe medical condition requiring first aid and emergency treatment by a medical 
professional as death can occur without appropriate care. Heat Stroke represents the collapse of the body's cooling 
mechanisms. As a result, body temperatures often rise to between 105°-110°F. As the victim progresses toward 
heat stroke symptoms include hot and usually dry, red and spotted skin, headache, dizziness, nausea, mental 
confusion, delirium, possible convulsions and loss of consciousness. 

First Aid: 

• Immediately remove the victim from the work area to a shady or cool area with good air circulation (avoid 
drafts or sudden chilling - you do not want the victim to shiver). 

• Summon emergency medical help to provide on-site treatment and transportation to a medical facility. 

• Remove all protective outerwear and loosen personal clothing. 
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" Give no stimulants or hot drinks. 

" Apply cool wet towels, ice bags, etc. to the head, armpits, and thighs. Sponge off the bare skin with cool 
water or rubbing alcohol, if available, or even place the victim in a tub of cool water. 

o The main objective is to cool without chilling the victim or causing him/her to shiver. 

ikin Hazards 

Sunburn and prickly heat are both symptoms of skin irritation/damage produced through exposure to sunlight 
and operating in hot work environments. 

• Protect exposed skin with an appropriate sunscreen. A sunscreen with a sun protection factor (SPF) of 15 or 
greater is required for work in the sun with reapplication at breaks and lunch. 

• Heat rash, also known as prickly heat, can be prevented by the application of a hydrophobic, water repellent 
barrier cream such as Kerodex 71. 

Heat Stress Monitoring 

The prevention of heat sti-ess-related illnesses is best performed through continuous observation of employees 
and routine heat stress awareness training. Although heat sti-ess monitoring can be accomplished using one of 
the techniques discussed below, any results obtained from monitoring techniques should be used as guidance 
only. 

To properly mitigate the effects of heat stress, it is necessary to establish a work routine that incorporates 
adequate rest periods to allow workers to remove protective clothing, drink fluids (vital when extreme sweating 
is occurring), rest, and recover. The firequency and length of such work breaks must be determined by the Task 
Manager and SHSO based upon factors such as the ambient temperature and sunshine, the amount of physical 
labor being performed, the physical condition of the workers, and protective clothing being used. Breaks must 
be sufficient to prevent workers from manifesting symptoms of heat stress regardless of monitoring results. 

Evaluation of heat stress using the methods below, to determine appropriate work/rest cycles, is performed, at 
the discretion of the SHSO and PHSM whenever fieldwork activities are occuning. 

Basic Installment Measurements Method: Used at the discretion of the SHSO and/or PHSM to monitor heat 
sti-ess where workers are not using chemically protective clothing. The Wet Bulb Globe Temperature (WBGT) 
value will be determined using a WBGT meter (Reuter-Stokes 214 DL or equivalent), and compared with the 
values shown in Table 1 to determine appropriate work/rest cycles. 
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Table 1 WBGT Values for Level D Work/Rest Cycles' 

^ Work-Rest 
Regimen 

Continuous Work 

1 75% Work-25% 
Rest 

50% Work-50% 
Rest 

25% Work-75% 
Rest 

Light Work 

86 

87 

89 

90 

°F-WBGT 

Moderate Work 

80 

82 

85 

88 

Heavy 
Work 

77 

78 

82 

86 

*Re-printed from ACGIH's 1999 Threshold Limit Values for Chemical Substances and Physical Agents 

Modified Instrument Measurements Method: This method will be used whenever persormel use chemically 
protective clothing. The WBGT value will be determined as above vsath the measured value then be compared 
with the values shown in Table 2 to determine the appropriate work/rest cycle. 

Table 2 WBGT Values for CPC Work/Rest Cycles" 

work-Rest Regimen 

m 
Continuous Work 

75% Work-25% 
Rest 

50% Work-50% 
Rest 

25% Work-75% 
Rest 

"F -WBGT ^ ^ ^ ^ ^ 

Light Work 

75 

76 

78 

79 

Moderate Work 

69 

71 

74 

77 

Heavy Work 

66 

67 

71 

75 

Modified from ACGIH's 1999 Threshold Limit Values for Chemical Substances and Physical Agents 

Direct Observation: This method can be used as a substitute for the Modified Instanjment Measurements Method 
and can be used whenever personnel use chemically protective clothing. At the start of the workday, each 
worker's baseline pulse will be detennined by counting the number of beats per minute (bpm) and then pulses 
taken at the beginning and end of each break period. 

Start of Break: As recommended by the ACGIH, each worker's maximum heart rate at the start of any break 
should be less than 180 minus workers age bpm (e.g., a worker is 40 so their pulse should be less than 
120bpm). If this value is exceeded for any worker, the duration of the following work period will be 
decreased by at least 10 minutes. 
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End of Break: At the end of each break, all workers heart rates must have retumed to within -^10% of the 
baseline pulse rate. If any worker's pulse rate exceeds this value, the break period will be extended for at 
least 5 minutes with the pulse rates will be re-measured and the end-of-break criteria again applied. 
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Heavy Machinery and Certification Requirements 

Purpose 

The purpose of this procedure is to present the minimum safety performance requirements for the 
operation of heavy equipment on ARCADIS project sites. Project Managers are responsible for 
ensuring all equipment used on an ARCADIS site is certified and that equipment owners have 
submitted the attached Machinery and Mechanized Equipment form. 

General Requirements 

All equipment shall comply with all applicable requirements for motor vehicles and material 
handling heavy equipment contained in 29 CFR 1926 Subpart O. Heavy equipment includes, but 
is not limited to, drill ngs, fi-ont-end loaders, backhoes, ti-ack hoes, bulldozers, forklifts, cranes, 
derricks and similar equipment used for the implementation of the project Statement of Work. 

Equipment Safety Inspections 

The following presents general guidelines for certifying equipment is in safe operating condition 
before activities commence at the site and during site operations. The following guidelines are not 
meant to be all-inclusive. 

• All machinery and mechanized equipment will be certified to be in safe operating condition by 
a competent individual, (using the attached form), within seven days of initial onsite operation. 

o Certification is valid for one year. 

• Equipment will be inspected on a daily basis by the owner/operator and daily logs will be 
maintained. All discrepancies shall be conected prior to placing the equipment in service. 

• Inspections shall include, but are not limited to: all hydraulic lines and fittings for wear and 
damage, all cable systems and pull ropes for damage and proper installation, exhaust systems, 
brake systems, and drill controls, etc. 

• The driller in charge on a daily basis shall inspect drill rigs and related support equipment and 
vehicles. These inspections shall be recorded/documented. 

• Preventive maintenance shall be conducted for all equipment according to manufactiirer 
recommendations and/or established intemal policies, schedules, and equipment SOPs. 

• Only designated qualified persons shall operate machinery and mechanized equipment. 

• Records of tests and inspections shall be maintained at the site by the operating conbractor, and 
shall be made available upon request of the designated authority, and shall become part of the 
official project file. 

• Equipment not found to be in safe operating condition, or when a deficiency affecting the safe 
operation of the equipment is identified, the equipment shall immediately be taken out of 
service and its use prohibited until safe conditions have been corrected. 

• All equipment shall be kept in the exclusion zone until work or the shift has been completed. 
Equipment will be decontaminated within designated decontamination areas. Note: this is not 
typical for construction sites. It would be for remediation sites. 

• All Equipment must have an audible alarm that sounds when equipment is moving in reverse. 
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HEAVY EQUIPMENT CERTIFICATION REQUIREMENTS 

Initial Equipment Inspection Checklist 

TO: 

FROM: 

Project Name: 

Project Location: 

DATE: 

1. This form provides certification of machinery and mechanized equipment to be used on the 
referenced project for the following work: 

Description of equipment work: 

Project Site: 

Owner of equipment: 

Address: 

Dates (duration) of equipment work: 

2. Inspection and certification of machinery and mechanized equipment, as required by 
ARCADIS Project Team has been made prior to, but within seven calendar days advance of, 
use on the project site. Re-certification will be required for equipment that is used on the 
project site for more than one year. 

Identification of equipment (make, model, serial no.) 

1 

2 

3 

Date of Certification 

The above listed equipment has been inspected and tested as indicated above, and is 
CERTIFIED TO BE IN SAFE OPERATING CONDITION BY THE FOLLOWING 
COMPETENT INDIVIDUAL: 

Name 

Company 

Signature 

Title 

Date 

4. If there are any questions regarding this certification, please contact the following ARCADIS 
Project Team representative: . 



3 of 3 

Daily Inspection Form 

DAILY HEAVY EQUIPMENT INSPECTION CHECKLIST 

EQUIPMENT I.D. NO: 

EQUIPMENT NAME: 

DATE: / / PROJECTS: 

ITEM INSPECTED 

Falling Object Protective Stinctiire (FOP) 
Roll-Over Protective Structijre (ROP) 
Seat Belts 
Operators Seat Bar(s) 
Side Shields, Screens or Cabs 
Lift Arm Restraining Device 
Grab Handles 
Back Up Alarm(s) - Working 
Lights 
Guards 
Hom 
Anti-Skid Tread Steps Clear of Mud 
Safety Signs (Counterbalance swing area) 
Fire Extinguisher (anow in green, monthly inspection) 
General Condition 
Fuel Condition 
Oil (Full, No Leaks) 
Clear of Extra Materials 
Conti-ols Function Properly 
Damaged Parts 
Hydraulic System (Full, No Leaks) 
Parking Brake 
Lift Arm and Bucket 
Tires/Tracks 
Steering 

Hours at Time of Inspection 
Time Inspected 
Site Name 
Inspectors Name (Printed) 

CONTRACT #: 

Inspectors Initials 

INSTRUCTIONS - Inspect all applicable items indicated each shift prior to use. 
Note any unsatisfactory conditions on the back of this sheet and bring to the attention of the 
supervisor immediately. Operators are required to sign in on this sheet the first time that they 
operator the equipment each day. 
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Holes and Pits 

The presence of holes and pits at a site expose site workers to several hazards depending on how 
these hazards will be addressed and controlled. If the pits and holes are inherent to the site and 
will not be specifically investigated or addressed dunng site activities, then the hazard comes 
from the possibility of site workers falling into them. All pits and holes on a site will be properly 
marked with baniers to ensure that site workers will not fall into them. In addition, all site 
workers will be notified of their presence and locations, and be provided with instmctions to stay 
a safe distance from these structures. 

If holes and pits will be investigated or addressed in any way during site activities, they will be 
addressed under the appropriate procedures for ti-enching and excavations, fall protection, and 
confined space entry. 
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Medical Screening and Health Surveillance 

HAZWOPER MEDICAL SURVEILLANCE 

All ARCADIS personnel and subcontractors will have completed appropriate medical examinations in 
accordance with the requirements of 29 CFR 1910.120 (f) prior to project site work inside any controlled 
work area, if respirator use is required, and/or if there is potential for exposure to hazardous substances or 
health hazards at or above recognized occupational health standards. Permissible Exposure Limit (PEL) or 
Threshold Limit Value (TLV)), without regard to the use of respirator. 

The PM, in conjunction with the PHSM, will review with the ARCADIS office administrator and 
subcontractor personnel, the status of project personnel medical surveillance clearance and restrictions. A 
copy of each person's written medical clearance will be made available for review following a request from 
the PHSM. 

• Employees who have not received a medical examination within 12 months (or 24 months if approved by 
the medical provider) of their previous medical exam will be required to immediately obtain an 
appropriate medical exam and provide a copy of the medical evaluation to the PHSM for review prior to 
starting work on the project. 

• Restinctions of on-site activities may be required for personnel with certain medical conditions that could 
be aggravated by chemical exposure or physical demands at the PROJECT. 

o The PHSM will then ensure that project management observes and enforces the restrictions. 

o In addition, each employee is responsible for notifying the PHSM and the SSO of physical or 
medical restrictions. 

Other Medical Screening 

Medical screening may also include: 

• Drug and/or alcohol testing if required by the client/contractor. 

• Blood and/or urine screening for other hazardous substances as required by 29CFR 1910 Subpart Z. 
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Noise Exposure 

OSHA generally considers any environmental condition where a person must shout to be heard 
from a distance of 3 feet, a hazardous noise environment. Under these conditions, personnel must 
be protected through the use of appropriate hearing protective devices. 

Hearing protection shall be worn: 

• In any situation where normal conversation cannot be heard at a distance of 3 feet regardless 
of the source of the noise or where noise levels as measured with approved noise monitoring 
equipment is above 85 dBA. 

• When operating gasoline or electric powered machinery. 

• When working within 25 feet of operating heavy equipment (earth working equipment, etc.) 
as working around this type of equipment can result in exposure to hazardous levels of noise 
(levels greater than 90 dBA). 

o Earplugs or earmuffs will be worn. 

The PHSM may also choose to monitor employee exposure to potentially hazardous noise levels. 

l o f l 
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Personal Safety 

If there are issues of personal safety at a project site, resources such as the client, local law 
enforcement officials. Park or Wildlife Service, and Animal Conti-ol will be utilized as necessary 
to ensure the safest possible work environment. Some general guidelines are provided here, but 
each situation is different and actions must be taken based on the specifics of each. 

Personal Safety 

If it is deemed that a work site is in an area where an employee's personal safety may be at risk 
from potential criminal acts, the PM or SSO will work with the client and local law enforcement 
officials to evaluate the risk and determine what steps can be taken to minimize the risk. For 
example, can local law enforcement be present or make frequent drive-bys while the work is 
being done, should outside security be hired, should work only occur during certain times of the 
day, or should work not proceed at all. 

In areas of risk such as this and if work proceeds, employees will not work alone and will have 
the ability to communicate with local law enforcement and the PM through cell phones or 2-way 
radios. Employees will check-in with the PM (or other specific individual) at predetermined 
times throughout each work day, and if employees do not call in, the PM will attempt to contact 
the team. If unsuccessful, the PM will notify local law enforcement. 

If while on the project site and despite the other precautions set forth, an employee feels that their 
personal safety is at risk from potential criminal acts, the employee should leave the site 
immediately if possible and report their concems to the PM or SSO so that appropriate steps can 
be taken as described above 

Project Site In Isolated Area and Employees Working Alone 

Whenever possible, employees will not work alone in isolated areas. 

If the isolated area involves hiking/walking into areas that are unmarked or if there is potential to 
become directionally disoriented (e.g., no trails, unmarked trails, forested or highly vegetated 
areas), employees will be trained on the use of a compass and trail/topography maps and, if 
necessary, will take wilderness safety training. The PM or SSO will work with the Park/Wildlife 
service on what emergency planning is necessary (e.g., unexpected weather, animal attack, and 
search/rescue). 

Communication through cell phones or 2-Way Radios will be utilized whenever possible. In 
addition, if employees are unable to check in on a daily basis because of the project location and 
cell phones or 2-Way Radios do not work, consider the use of some type of transponder or GPS 
locator device that can be used to locate the team if necessary. 

Employees will check-in with the PM (or other specific individual) at predetermined times 
throughout each work day and if employees do not call in, the PM will attempt to contact the 
team. If unsuccessful, the PM will notify the appropriate authorities. In addition, and especially 
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if communication is not possible during the day, the PM will know the planned start and 
estimated finish times and employees will check in with the PM at the end of the work day. 

If employees will be moving from isolated area to isolated area, for each day that this will occur: 

• There will be established beginning and ending locations; 

• Planned start and estimated finish times; and 

• Planned routes that will be followed throughout the day. 

Employees will not deviate from this schedule without first contacting the PM. It may also be 
appropriate and necessary to notify the client, law enforcement or Park/Wildlife officials of these 
schedules. 

The PM should also check with local authorities in regard to any hunting season that may be in 
session and if it is possible that hunters may be present in the area in which ARCADIS personnel 
will be working. If so, employees will wear brightly colored hardhats/hats and reflective vests, 
will not work before dawn and work will end 30 minutes before dusk, and employees will be 
advised to make lots of noise by talking loudly at regular intervals or carrying a radio to help 
ensure that they aren't mistaken for an animal/bird. 

Employees Working Late/Early Hours 

Whenever possible, employees will not work before dawn and work will be completed before 
dark. If this is not possible, employees will wear appropriate reflective apparel and have 
appropriate lighting, such as portable lighting, flashlights, or headlamps as appropriate for the 
activity being conducted. Personal security will be assessed and measures taken as discussed 
above if appropriate. 

No or Limited Cell Phone Service 

The PM will assess if any other type of communication such as 2-Way Radios is appropriate for 
the area. If not, the PM will know the planned start and estimated finish times and employees 
will check in with the PM at the end of the work day. In addition, if employees are unable to 
check in on a daily basis because of the project location and 2-Way Radios do not work, consider 
the use of some type of transponder or GPS locator device that can be used to locate the team if 
necessary. 

If employees will be moving from area to area within a day or over several days, each time the 
crew moves, the team will: 

• Establish beginning and ending locations; 

• Plan start and estimated fmish times; and 

• Plan routes that will be followed throughout the period. 
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Employees will not deviate from the schedule or planned route without first contacting the PM. 
It may also be appropriate and necessary to notify the client, law enforcement or Park/Wildlife 
officials of these schedules and routes. 

Guard or Stray Dogs 

If the client utilizes guard dogs at the site, the PM or SSO will work with the client each day to 
ensure that the dogs are unable to gain access to any area in which ARCADIS personnel will or 
could be working. ARCADIS personnel will also carry Pepper Spray or similar product that can 
be used to protect themselves in case a guard dog does come into the work area. 

If stray dogs are knovra to be in an area in which ARCADIS personnel will be working, the PM 
or SSO will work with local animal control to have the dogs removed from the area. ARCADIS 
personnel will carry Pepper Spray or similar product as recommended by Animal Control that can 
be used to protect themselves from a dog that may become aggressive. 
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Severe Weather 

Work activities at this site may take place during any season of the year, and employees 
may be exposed to extreme heat or cold, hghtening, hail and severe weather. 

During threatening weather, the SSO will monitor radio weather forecasts and heed any 
wamings. In addition, in the event of lightning in the vicinity of the site, the SSO will 
stop all activities and have site personnel take cover. Other severe weather such as high 
winds, hail or heavy rain will be evaluated by the SSO, PHSM and the Task Manager to 
determine how site activities should proceed. 

ofl 
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Trenching and Excavation Safety 

All trenching and excavation operations will be accomplished in accordance with requirements of 29 CFR 
1926.650. The following safe operating guidelines apply to open frenches or excavations exceeding four (4) 
feet in depth or of any depth if in unstable soil conditions, as required by 29 CFR 1926.650. An excavation is 
any man-made cut, cavity, ti"ench, or depression in an earth surface, formed by earth removal; a trench is a 
nanow excavation (in relation to its length) made below the surface of the ground. 

Excavation Construction Guidelines 

The following requirements are minimum requirements and must be met before any persormel are permitted to 
enter any excavation. 

• Excavated materials will be stored and retained at least 2 feet from the edge of the excavation (Note: This 
procedure must be observed even when excavation/trench entry will not occur). 

• Trees, boulders, and other surface encumbrances that create a hazard will be removed or made safe before 
excavation is begun. D 

D 
• Special precautions will be taken in sloping or shoring the sides of excavations adjacent to a previously 

backfilled excavation. D 
D 
• Except in hard rock, excavations below the level of the base of the footing of any foundation or retaining 

wall will not be permitted unless the wall is underpinned and all other precautions have been taken to 
ensure the stability of the adjacent walls. 

• All ladders used in excavation operations will be in accordance with the requirements of 29 CFR 1926 
Subpart L.D 

D 
• Excavations will be inspected at least daily, or more often as conditions warrant, by a competent person to 

ensure that changes in temperature, precipitation, shallow groundwater, overburden, nearby building 
weight, vibrations, or nearby equipment operation has not caused weakening of sides, faces, and flows. 
The SSO will accompany the competent person and document this inspection in the daily safety log. 

• Diversion ditches, dikes, or other suitable means will be used to prevent water from entering an excavation 
and for drainage of the excavation. D 

D 
• When mobile equipment is used or allowed adjacent to excavations, stop logs or barricades will be 

installed. The grade will always be away from the excavation. 

• Dust conditions during excavation will be kept to a minimum. Wetting agents shall be used upon the 
direction of the SSO. n 

n 
Field personnel shall not enter any excavation, without specific direction, for any reason except to rescue 
injured individuals who have fallen into the excavated area. 
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• All excavations will be marked and protected at all times to ensure site personnel, visitors, or unauthonzed 
personnel do not enter without permission or fall into the tirench. 

• Personnel will work in pairs when working around an excavation of 2' or more. 

Trench Entry Requirements 

The following requirements must be met before any personnel are permitted to enter any excavation. 

• Expected hazardous ground movement areas and banks more than four (4) feet high (or less if soil is 
deemed unstable by the competent person) shall be shored, laid back to a stable slope, shielded, or 
equivalent. 

• Sides of trenches or excavations in unstable or soft material four (4) feet or more in depth (or less if soil is 
deemed unstable by the competent person) shall be shored, sheeted, braced, sloped, or equivalent. 

• Sides of excavations in hard compact soil, including embankments, are shored or otherwise supported 
when the trench is four (4) feet or more in depth (less if soil is deemed unstable by the qualified person). 

• Materials used for sheeting, sheet piling, bracing, shoring, and underpinning shall be in good, serviceable 
condition. D 

D 
• A means of egress (ladder, ramps, stairways, etc.) shall be accessible at any location inside the excavation 

without requiring more than 25 feet of lateral travel distance. D 
D 
• Additional precautions by way of shoring and bracing shall be taken to prevent slides or cave-ins when the 

competent person subjects excavations to vibrations as deemed necessary. 

Atmosphere & Testing 

Also, before an employee enters an excavation greater than four (4) feet in depth (or less if soil is deemed 
unstable by the competent person), the atmosphere must be tested to ensure that an oxygen deficient or 
hazardous atmosphere does not exist. If the concentration of any airborne contaminant exceeds one-half its 
permissible exposure limit (PEL) or other applicable occupational exposure limit (OEL), the airborne oxygen 
concentration is less than 19.5 percent, or explosivity exceeds ten percent of the lower explosive limit (LEL), 
then no personnel shall be permitted to enter the excavation until such engineering controls or other hazard 
controls are instituted to eliminate or control hazard. 



Walking/Working Surfaces (Floor/Wall Openings; Slips, Trips, Falls and Protruding Objects) 

Hazards from careless movements, protruding objects, debris, spills, placement of materials on paths or 
foot traffic areas, present a problem with regard to slips, trips, falls, and puncture wounds. If any such 
hazards are identified, conect them immediately and if that is not possible, report the hazard to your Site 
Health and Safety Officer or Project Manager as soon as possible. 

Other Slip, Trip and Fall Hazards 

Personnel should stay alert at all times and if tired or distracted, take this into account when working at 
the site. To minimize the possibility of injury: 

8" stiardy steel toed boots with good fread are required on all field activities for this project. 

Don't run. 

Slide feet when walking on slick/wet surfaces. 

Don't walk up or down steep embankments/hills if possible. 

o If not possible, walk at an angle when going up/down embankments/hills. 

Don't carry items that block your vision. 

Use handrails/grips when available and maintain 3-point contact whenever possible. 

Don't jump down from equipment and look down before you step down. 

Use appropriate fall protection when working at elevation. 

Don't use ladders/scaffolds during high winds or when ice or snow is on the rungs/work surface. 

Don't use ladder substitutes like a box or tmck fender, and don't use ladders/scaffolding that is not in 
good condition. 

Keep paths and work areas clear of tools, equipment, boxes, cords, etc. 

o Tape or secure cords, wfres, etc. to minimize trip/fall hazard. 

If a profanding object cannot be moved, make sure the object can be easily seen or guard/pad the object 
if possible. 

Use ancillary lighting such as flashlights & headband lights when necessary. 

1 ofl 
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ARCADIS 

Addendum Page 

This fomi should be used to document any changes required to this HASP. These changes may 
be a result of changes to the scope of services, changes in field conditions, new hazards identified 
on the Site, higher or lower hazards than anticipated, etc. Please complete this form prior to the 
next work day once the changes have been identified. Review the modifications with all Site 
staff, including subcontractors, during the daily tailgate briefing, and complete the tailgate 
briefing fomi as required. Attach a copy of the addendum to all copies of the HASP including the 
Site copy. 

Date of Changed Conditions: Date of Addendum: 

Description of Change that Results in Modifications to HASP: 

Describe in Detail the Changes Required to tlie HASP: 

Signed: Signed: 

Project Manager Site Safety Officer 

Signed: Signed: 

Project H&S Manager HASP Reviewer 
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HASP Acceptance and Site Visitor Log 

By signing below, I waive, release and discharge the Owner of the Site and ARCADIS G&M, Inc. and their employees 

from any future claims for bodily and personal injuries which may result from my presence at, entering, or leaving the 

Site and in any way arising from or related lo any and all knov̂ Ti and unknown conditions on the Site. 

Name Company Reason for Visit 
Date/Time 

On Site 
Daterrime 

Off Site 
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Site Activities Tailgate Safety Briefing 

Sign-In Log 



ARCADIS 
Attachment D-5 

ARCADIS 

Site Activities Tailgate Safety Briefing Sign-in Log 

Project Number: 

Date: 

CI001286.000 

Brief ing Conducted by: 

Project Name: Lake Calumet Cluster 

Time: 

Signature: Company: ARCADIS 

This sign-in log documents the tailgate briefing conducted in accordance with the HASP. Personnel who 
perform work operations on Site are required to attend each briefing and to acknowledge receipt of each 
briefing, daily. 

TOPICS COVERED (check all those covered): 

n General PPE Usage n Confined Space G Excavation Safety 

n Hearing Conservation n Slips, Trips, Falls G Confined Space 

n Respiratory Protection n Heat Stress H Traffic Safety 
n Personal Hygiene n Thennal Stresses G Changes to the HASP 
n Exposure Guidelines n Site Control G Initial Review of Hazard 

Evaluation 
n Decon Procedures G Wori< Zones G Other (specify): 

n Emergency Procedures n Lockout/Tagout G Other (specify): 
(include route to hospital) 

Printed Name Signature Company Name 

Mli 
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Additional Hazard Information 



ety (MSDS) data for berizerie 
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Click here for data on benzene in student-friendly format, from the HSci project 

General 

Synonyms: benzol, phenyl hydride, coal naphtha 
Molecular formula: C^H^ 

CAS No: 71-43-2 
EC No: 200-753-7 

Physical data 

Appearance: colourless liquid 
Melting point: 5.5 C 
Boiling point: 80 C 
Specific gravity: 0.87 
Vapour pressure: 74.6 mm Hg at 20 C 
Flashpoint: -11 C 
Explosion limits: 1.3 % - 8 % 
Autoignition temperature: 561 C 

Stability 

Stable. Substances to be avoided include strong oxidising agents, sulphuric acid, nitric 
acid. Highly flammable. 

Toxicology 

This material is a known carcinogen. The risks of using it in the laboratory must 
-be fully assessed before work begins. TLV 10 ppm. Shoit-teiTu exposure may cause a 
variety of effects, including nausea, vomiting, dizziness, narcosis, reduction in blood 
pressure, CNS depression. Skin contact may lead to dermatitis. Long-term exposure 
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may lead to irreversible effects. Severe eye irritant. Skin and respiratory in'itant. 

Toxicity data 
(The meaning of any abbreviations which appear in this section is given here.) 

ORL-MAN LDLO 50 mg kg"̂  

ORL-RAT LD50 930 mg kg-^ 
IHL-MUSLC50 9980 ppm 

ORL-MUS LD50 4700 mg kg"̂  

Risk phrases 
(The meaning of any risk plirases v/hich appear in this section is given here.) 
Ri 1 R23 R24 R25 R45 R48. 

Personal protection 

Safety glasses, gloves, good ventilation. Thought should be given to using an 
altemative, safer product. 

Safety phrases 
(The meaning of any safety plirases which appear in this section is given Jiere.) 
S45 S53. 

[Return to Physical & Theoretical Chemisti'v Lab. Safety home paize.] 

This infoiTuation was last updated on November 17, 2004. Although we have tried to make 
it as accurate and usefiil as possible, we can take no responsibility for its use or misuse. We 
welcome corrections, updates and suggestions for improvements. 
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Safety (MSDS) data for toluene 

p.-^^HlGHLYf-W 
*iFLAMMABLEii ; T O X I Q 0 l i 

Click here for data on toluene in student-friendly format, from the HSci project 

General 

Synonyms: methylbenzene, phenylmethane, toluol, antisal lA, CP 25, methacide, 
methylbenzol, NCI-C07272, RCRA waste number U220, tolu-sol 
Uses: Solvent 
Molecular formula: C^Ho 

CAS No: 108-88-3 
EC No: 203-625-9 

^ Aimex I Index No: 601-021-00-3 

Physical data 

Appearance: Colourless liquid with a benzene-like odour (odour threshold 0.17 ppm) 
Melting point: -93 C 
Boiling pomt: 110.6 C 
Specific gravity: 0.865 
Vapour pressure: 22 mm Hg at 20 C (vapour density 3.2) 
Flash point: 4 C 
Explosion limits: 1% - 7% 
Autoignition temperature: 536 C 

Stability 

Stable. Substances to be avoided: oxidising agents, oxygen, moisture. Highly 
flammable. Hygroscopic. 

Toxicology 

'*^. Toxic by inlialation, ingestion or by absorption through skin. Serious irritant. 
Experimental teratogen. 
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ToT-iicity dnta 
(The meaning of any abbreviations which appear in this section is given he]-_ê ) 

ORL-RAT LD50 636 mg kg'̂  

IPR-RAT LD50 1332 mgkg"^ 

ORL-HMN LDLO 50 mg kg"̂  

IPR-VrUSLD50 59mgkg-^ 

IHL-MAMLC50 30gm'^ 

Irritation data 
(The meaning of any abbreviations which appear in this section is given here.) 
EYE-HMN 300 ppm. 
SICN-RBT 435 mg mild. 

Risk phrases 
(The meaning of any risk phrases which appear in this section is given here.) 
R11R20 

Transport information 

(The meaning of any UN hazard codes which appear in this section is given here.) 
UN Major hazard class 3.0 Packing group II. UN No 1294. IMDG class 3. 

ersonal protection 

Safety glasses. Good ventilation. 

Safety phrases 
(The meaning of any safety plirases which appear in this section is given here.) 
S16S25S29S33. 

[Return to Physical & Tlieoreiica] Chemistry Lab. Safety liome page.] 

This infoiTnation was last updated on October 26, 2004. Although we have tried to make it 
as accurate and useful as possible, we can take no responsibility for its use or misuse. 
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Safety (MSDS) data for ethyibenzene 

General 

Synonyms: phenylethane, EB, ethylbenzol, ethyl benzene 
Molecular foiTnula: CgH,Q 

CAS No: 100-41-4 
EC No: 202-849-4 

Physical data 

Appearance: colourless liquid 
Melting point: -95 C 
Boiling point: 136 C 
Vapour density: 3.7 
Vapour pressure: 10 mm Hg at 20 C 
Specific gravity: 0.867 
Flashpoint: 15 C 
Explosion hmits: 1 % - 6.7 % 
Autoignition temperature: 432 C 

Stability 

Stable. Incompatible with oxidizing agents. Flammable. 

Toxicology 

May be hannflil by inhalation, ingestion or tlirough skin contact. Causes severe eye 
imtation. Skin and respiratory system irritant. Experimental teratogen. Narcotic in high 
concentration. 

Toxicity data 
(The meaning of any abbreviations which appear in this section is given here.) 

OPvL-RAT LD50 3500 mg kg"^ 

SKN-RBTLD50 17800 mgkg'^ 
IHL-GPG LCLO 10000 ppm 

Irritation data 
(The meaning of any abbreviations which appear in this section is given here.) 
SKN-RBT 15 mg/24h open mid. 



Risk plirases 
(The meaning of any risk plirases which appear in this section is given here.) 
R10R36R37R38. 

Personal protection 

Safety glasses. Good ventilation. 

[RetLim to Physical & Ti^eovetical Chemistry Lab. Safety home piv-ie.] 

This infomiation was last updated on April 14, 2005. We have tried to make it as accurate 
and useful as possible, but can take no responsibility for its use, misuse, or accuracy. We 
have not verified this information, and cannot guarantee that it is up-to-date. 
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Safety (MSDS) data for xylenes 

aiatgatyii!4!-^a 

General 

• 

Synonyms: dimethylbenzene, xylol 
Molecular formula: CgH4(CH-,)^ This is a mixture of the three xylenes, m-xylene 

(CAS 108-38-3), o-xylene (CAS 95-47-6) and p-xylene (CAS 106-42-3), and often 
also contains ethyl bezene (CAS 100-41-4). 
CAS No: 1330-20-7 
EINECS No: 

Physical data 

Appearance: colourless liquid 
Melting point: -48 C 
Boiling point: 137 C 
Vapour density: 3.7 (air =1) 
Vapour pressure: 5.1 mm Hg at 20 C 

Density (g cm"^): 0.87 
Flash point: 27 C (closed cup) 
Explosion limits: 1.1 -7% 
Autoignition temperature: 
Water solubility: 

Stability 

Stable. Highly flammable - incompatible with strong oxidizing agents. 

Toxicology 

Harmful if swallowed or inhaled. Eye, skin and respiratoiy irritant. May act as a 
narcotic. Typical TLV/TWA 100 ppm. 

Toxicity data 



(The meaning of any abbreviations which appear in this section is given h_eLe,) 

ORL-IL\T LD50 4300 mg kg"̂  

SCU-R.\T LD50 1700 mg kg"̂  

Transport information 

Personal protection 

Safety glasses, good ventilation. Remove sources of ignition from the working area. 

[Return to Pbvsical &. Theoretical Chemistry Lab. Safer\̂  home paiie.] 

This infonnation was last updated on September 4, 2003, We have tried to make it as 
accurate and useflil as possible, but can take no responsibility for its use, misuse, or 
accuracy. We have not verified this information, and cannot guarantee that it is up-to-date. 
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MSDS Number: M4420 * * * * * Effective Date: 05/14/03 * * * * * Supercedes: 07/22/02 

2d Hour Emergency Tel&phons; 908-S59'2151 

Material Safety Data Sheet / ^HEMTREC: 1.800̂ 24.9300 
——TTT-z—:,-.:---:--.L:U.-.. ^• • ._ I , - „ I . - , V — ^ - ^ National Response in Canada 

CANUTEC: 513-996.566B 

From: Mallinckrodt Baker, inc. 
222R&d3cliool Lane 
Phiilipsburg. NJ 08865 

Outside U,3. And Canada 
Chemtrec: 703-527-3887 

JT.Baker NOTE: CHEMTREC;:CANUTEC and National 
Response Cftrt.ter emergency numbers to be 
used only tp - thOv^n i t> f ;phe j7 i fca l K 
arpergencies inyqjvjtVg f J ^ ^ •>• 
ej tposure or acc ident inyq lv ing^c 

,Hi r-'>n-s.T-8.''3er.c>' questons sho-.jiy bs dirscied fe Cu'szsmar S«P/ice (•1-5CG-5S2-2537) for as.'sbt^nce. 

METHYLENE CHLORIDE 

1. Product Identification 

Synonyms: MC; Dichloromethane (DCM); Methylene dichloride; Methylene bichloride; 
Methane dichloride 
CAS No.: 75-09-2 
Molecular Weight: 84.93 
Chemical Formula: CH2C12 
Product Codes: 9235, 9264,9266, 9295,9315, 9324, 9329, 9330, 9348, 9350, 9965, Q480 

2. Composition/Information on Ingredients 

I n g r e d i e n t CAS No P e r c e n t Hazardous 

Met i iy lene C h l o r i d e 75 -09-2 > 99% Yes 

3. Hazards Identification 

Emergency Overview 

WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED 
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THROUGH SlvlN. AFFECTS CENTRAL NERVOUS SYSTEM, LIVER, 
CARD10V.4SCULAR SYSTEM, AND BLOOD. CAUSES IRRITATION TO SKIN, 
EYES AND RESPIRATORY T R \ C T . SUSPECT CANCER HAZARD. MAY CAUSE 
CANCER. Risk of cancer depends on level and duration of exposure. 

SAF-T-DATA^''"^ Ratings (Provided here for your convenience) 

Health Rating: 3 - Severe (Cancer Causing) 
Flanimabihty Rating: 1 - Slight 
Reactivity Rating: 2 - Moderate 
Contact Rating: 3 - Severe 
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES 
Storage Color Code: Blue (Health) 

Potential Health Effects 

Inhalation: 
Causes irritation to respiratory tract. Has a strong narcotic effect with symptoms of mental 
confijsion, light-headedness, fatigue, nausea, vomiting and headache. Causes formation of 
carbon monoxide in blood which affects cardiovascular system and central nervous system. 
Continued exposure may cause increased light-headedness, staggering, unconsciousness, 
and even death. Exposure may make the symptoms of angina (chest pains) worse. 
Ingestion: 
May cause initation of the gastrointestinal tract with vomiting. If vomiting results in 
aspiration, chemical pneumonia could follow. Absorption through gastrointestinal tract may 
produce symptoms of central nervous system depression ranging from light headedness to 
unconsciousness. 
Skin Contact: 
Causes imtation, redness and pain. Prolonged contact can cause bums. Liquid degreases the 
skin. May be absorbed through skin. 
Eye Contact: 
Vapors can cause eye irritation. Contact can produce pain, inflammation and temporal eye 
damage. 
Chronic Exposure: 
Can cause headache, mental confusion, depression, liver effects, kidney effects, bronchitis, 
loss of appetite, nausea, lack of balance, and visual disturbances. Can cause demiatitis upon 
prolonged skin contact. Methylene chloride may cause cancer in humans. 
Aggravation of Pre-existing Conditions: 
Persons with pre-existing skin disorders, eye problems, impaired liver, kidney, respiratory 
or cardiovascular flmction may be more susceptible to the effects of this substance. 

4. First Aid Measures 
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Inhalation: 
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention. 
Ingestion: 
If swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. Get medical attention immediately. 
Skin Contact: 
hnmediately flush skin with plenty of soap and water for at least 15 minutes while 
removing contaminated clothing and shoes. Get medical attention. Wash clothing before 
reuse. Thoroughly clean shoes before reuse. 
Eye Contact: 
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention inmiediately. 

5. Fire Fighting Measures 

Fire: 
Autoignition temperature: 556C (1033F) 
Flammable limits in air % by volume: 
lei: 12; uel: 23 
Fomis flanamable vapor-air mixtures above lOOC (212F). 
Explosion: 
Concentrated can be ignited by a high intensity ignition source. Vapor may fomi flammable 
mixture in atmosphere that contains a high percentage of oxygen. Sealed containers may 
rupture when heated. 
Fire Extinguishing Media: 
Diy chemical, foam or carbon dioxide. Water spray may be used to keep fire exposed 
containers cool. 
Special Information: 
In the event of a fire, wear full protective clothing and MOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. Combustion by-products include phosgene and hydrogen chloride gases. 
Structural firefighters' clothing provides only limited protection to the combustion products 
of this material. 

6. Accidental Release Measures 

Ventilate area of leak or spill. Remove all sources of ignition. Wear appropriate personal 
protective equipment as specified in Secdon 8. Isolate hazard area. Keep unnecessary and 
unprotected personnel from entering. Contain and recover liquid when possible. Use non-
sparking tools and equipment. Collect liquid in an appropriate container or absorb v/ith an 
inert material (e. g., vemiiculite, dry sand, earth), and place in a chemical waste container. 
Do not use combustible materials, such as saw dust. Do not flush to sewer! US Regulations 
(CERCLA) require reporting spills and releases to soil, water and air in excess of reportable 
quantities. The toll free number for the US Coast Guard National Response Center is (800) 
424-8802. 



7. Handling and Storage 

Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against 
physical damage. Isolate from any source of heat or ignition. Outside or detached storage is 
recommiended. Containers of this material may be hazardous when empty since they retain 
product residues (vapors, liquid); obseive all wamings and precaudons listed for the 
product. To minimize decomposition, all storage containers should be galvanized or lined 
with a phenolic coating. This material may corrode plastic and rubber. Wear special 
protective equipment (Sec. S) for maintenance break-in or where exposures may exceed 
established exposure levels. Wash hands, face, foreamis and neck when exiting restricted 
areas. Shower, dispose of outer clothing, change to clean garments at the end of the day. 
Avoid cross-contamination of street clothes. Wash hands before eating and do not eat, 
drink, or smoke in workplace. Odor Threshold: 205 - 307 ppm. The odor threshold only 
ser/es as a warning of exposure; not smeUing it does not mean you are not being exposed. 

8. Exposure Controls/Personal Protection 

Airborne Exposure Limits: 
Methylene Chloride (Dichloromethane): 
- OSHA Permissible Exposure Limit (PEL) -
25 ppm (TWA), 125 ppm (STEL), 12.5 ppm (8-hour TWA - Action Level) 
- ACGffl Threshold Limit Value (TLV) -
50 ppm (TWA), A3 - suspected human carcinogen. 
Ventilation System: 
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGEH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details. 
Personal Respirators (NIOSH Approved): 
If the exposure limit is exceeded, wear a supplied air, full-facepiece respirator, airlined 
hood, or flill-facepiece self-contained breathing apparatus. The cartridges reconmiended for 
this material have a predicted service of less than 30 minutes at concenh-ations of ten times 
(lOx) the exposure limits. Actual service life will vary considerbly, depending on 
concentration levels, temperature, humidity, and work rate. This substance has poor 
warning properties. 
Skin Protection: 
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact. Neoprene is a recommended material for personal 
protective equipment. Natural mbber and polyvinyl chloride ARE NOT recommended 
materials for personal protective equipment. 
Eye Protection: 
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area. 



Other Control Measures: 
Do not use closed circuit rebreathing system employing soda lime or other carbon dioxide 
absorber because of fomiation of toxic compounds capable of producing cranial ner\'e 
paralysis. See OSHA Standard for medical surveillance, record keeping, and reporting 
requirements for methylene chloride (29 CFR 1910.1052). 

9. Physical and Chemical Properties 

Appearance: 
Clear, colorless Hquid. 
Odor: 
Chloroform-like odor. 
Solubility: 
i.32 gm/100 gm water @ 20C. 
Specific Gravity: 
1.318@25C 
pH: 
No infomiation found. 
% Volatiles by volume @ 21C (70F): 
100 
Boiling Point: 
39.8C(104F) 
Melting Point: 
-97C (-143F) 
Vapor Density (Air=l): 
2.9 
Vapor Pressure (mm Hg): 
350 @ 20C (68F) 
Evaporation Rate (BuAc=l): 
27.5 

10. Stability and Reactivity 

Stability: 
Stable under ordinary conditions of use and storage. 
Hazardous Decomposition Products: 
Emits highly toxic fiimes of phosgene when heated to decomposition. Decomposes in a 
flame or hot surface to fomi toxic gas phosgene and con-osive mists of hydrochloric acid. 
Carbon dioxide and carbon monoxide may fomi when heated to decomposition. 
Hazardous Polymerization: 
Will not occur. 
Incompatibilities: 
Strong oxidizers, strong caustics, plastics, rubber, nitric acid, water + heat, and chemically 
active metals, such as aluminum and magnesium powder, sodium, potassium, and lithium. 
Avoid contact with open flames and electrical arcs. Liquid methylene chloride will attack 
some forms of plastics, mbber, and coatmgs. 



Conditions to Avoid: 
Moisture, heat, flames, ignition sources and incompatibles. 

11. Toxicological Information 

Toxicological Data: 
Dichloromethane: Oral rat LD50: 1600 mg/kg; inlialation rat LC50: 52 gm/iii3; investigated 
as a tumorigen, mutagen, reproductive effector. 
Reproductive Toxicity: 
Dichloromethane has been linked to spontaneous abortions in humans. 

\Cance r L i s t s \ 
NTP Carc inogen 

I n g r e d i e n t Known A n t i c i p a t e d lARC C a t e g o r y 

M e t h y l e n e C h l o r i d e ( 7 5 - 0 9 - 2 ) No Yes 2B 

12. Ecological Information 

Environmental Fate: 
When released into the soil, this material may leach into groundwater. Wlien released into 
the soil, this material is expected to quickly evaporate. When released into water, this 
material may biodegrade to a moderate extent. Wlien released to water, this material is 
expected to quickly evaporate. This material has a log octanol-water partition coefficient of 
less than 3.0. Tliis material is not expected to significantly bioaccumulate. Wlien released 
into the air, this material may be moderately degraded by reaction with photochemically 
produced hydroxyl radicals. Wlien released into the air, this material is expected to have a 
half-life of greater than 30 days. When released into the air, this material may be removed 
from the atmosphere to a moderate extent by wet deposition. 
Environmental Toxicity: 
The LC50/96-hour values for fish are over 100 nig/1. This material is not expected to be 
toxic to aquatic life. 

13. Disposal Considerations 

Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility. 
Processing, use or contamination of this product may change the waste management 
options. State and local disposal regulations may differ from federal disposal regulations. 
Dispose of container and luiused contents in accordance with federal, state and local 
requirements. 
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14. Transport Information 

Domestic (Land, D.O.T.) 

Proper Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
UN/NA:UN1593 
Packing Group: III 
Information reported for product/size: 52L 

International (Water, I.M.O.) 

Proper Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
UN/NA:UN1593 
Packing Group: III 
Information reported for product/size: 52L 

International (Air, I.C.A.O.) 

Proper Shipping Name: DICHLOROMETHANE 
Hazard Class: 6.1 
UN/NA:UN1593 
Packing Group: III 
Information reported for product/size: 52L 

15. Regulatory Information 

\Chemical Inventorv' Status - Part l\ 

Ingredient TSCA EC Japan Australia 

Methylene Chloride (75-09-2) Yes Yes Yes Yes 

\Chemical Inventory Status - Part 2\ --Canada--
Ingredient Korea DSL NDSL Phil. 

Methylene Chloride (75-09-2) Yes Yes No Yes 

\Federal, State & International Regulations - Part 1\ 
-SARA 302- SARA 313 

Ingredient RQ TPQ List Chemical Catg. 

Methylene Chloride (75-09-2) No No Yes No 

\Federal, State & International Regulations - Part 2\ 
-RCRA- -TSCA-

Ingredient CERCLA 261.33 8(d) 

Methylene Chloride (75-09-2) 1000 U080 No 

file:///Chemical
file:///Chemical
file:///Federal
file:///Federal
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Chemical Weapons Convention: Ho TSCA 12(b): Mo CDTA: No 
SARA 311/312: -Ẑ cute; Yes Chronic: Yes Fire: Mo Pressure: No 
Reactivity; No (Pure / Liquid) 

W.ARNING: 
THIS PRODUCT CONTAINS A CHEMICAL(S) KNOWN TO THE STATE OF 
CALIFORNIA TO CAUSE CANCER. 

Australian Hazchem Code: 2Z 
Poison Schedule: 85 
WHMIS: 
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR. 

16. Other Information 

NFPA Ratings: Health: 2 Flammability: 1 Reactivity: 0 
Label Hazard Warning: 
WARNING! HARMFUL IF SWALLOWED, INHALED OR ABSORBED THROUGH 
SKIN. AFFECTS CENTRAL NERVOUS SYSTEM, LIVER, CARDIOVASCULAR 
SYSTEM, AND BLOOD. CAUSES IRRITATION TO SKIN, EYES AND 
RESPIRATORY TRACT. SUSPECT CANCER HAZARD. MAY CAUSE CANCER. Risk 
of cancer depends on level and duration of exposure. 
Label Precautions: 
Do not breathe vapor. 
Keep container closed. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Keep away from heat and flame. 
Do not get in eyes, on skin, or on clothing. 
Label First Aid: 
If swallowed, DO NOT INDUCE VOMITING. Give large quanddes of water. Never give 
anything by mouth to an unconscious person. If inlialed, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen, hi case of contact, 
immediately flush eyes or skin with plenty of water for at least 15 minutes wliile removing 
contaminated clothing and shoes. Wash clothing before reuse. In all cases, get medical 
attention. 
Product Use: 
Laboratory Reagent. 
Revision Information: 
MSDS Section(s) changed since last revision of document include: 3. 
Disclaimer: 

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 



must exercise their independent judgment in determining its appropriateness for a 
particular purpose. M.\LLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIlVHTATION ANY WARRANTIES OF 
iVIERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORiMATION. 
!'ic:l;;)j * * * * * * * * ! ) - • * * * * * * * * * * * * * + * * * * * * * * * * * * * * * * * * * * H : * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 



ARCADIS 

Attachment D-7 

Air Monitoring Records 



ARCADIS 
Attachment D-7 

Real Time Air Monitoring Data Collection Form 

Document all air monitoring conducted on the Site below based on Section E of the HASP. Keep 
this form with the project files. 

Site Name: 

Instrument: 

Lake Calumet Cluster 

Model: 

Date: 

Serial #: 

Calibration Method: 
(malenal used, sellings, elc.) 

Calibration Results: 

Calibrated By: 

Activity Being Monitored 

During drilling of monitoring wells 

Compounds IVionitored 

Soil sample - total volatile 
organics 

Time Reading 

Action 
Required 

?Y/N 

Describe Any Actions Taken as a Result of this Air Monitoring and Why: 

Signed: 

Site Safety Officer 



ARCADIS 

Attachment D-8 

Confined Space Entry Permit 



ARCADIS 
Attachment D-8 

CONFINED SPACE ENTRY PERMIT 

Location: 

Date of Entry: Date of Expiration: 

Time of Entry: Time of Expiration: 

Purpose of Entry: 

Anticipated Hazards: 

/ certify that all required precautions have been taken and necessary equipment is provided for safe entry and work in this confined space. 

Authorizing Supervisor: Signati jre: 

Entry Requirements: 

D Lock out / de-energize D Source of ignition removed 

D Lines brol<en, capped or blanked D Emergency scuba 

D Cleaned, drained, washed & purged D Suitable footwear 

D Ventilation D Two way radios 

D Secure area D Telephone 

D Pedestrian guards D Approved personal flotation devices 

D Vehicular barriers D Hard hats 

D Escape harness ID Eye protection 

D Air purifying respirator D MSDS's for confined space hazards 

IVIonitoring Equipinent: Testing 

Monitoring Equipment 1 Serial # Tests Conducted 

Oxygen 

Lower explosive limit 

Carbon monoxide 

Aromatic hydrocaiton 

Hydrogen sulfide 

D Tripod escape unit 

n Lifelines 

D Fire extinguishers 

D Lighting 

D Hand protection 

D First aid kit 

n Scuba 

D Protective clothing 

D Hot work permit 

Technician: 

Permissible Entry Limit 

19.5-23.5% 

<10% 

25 ppm 

1 - 5 ppm 

10 ppm 
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Rescue Team 

Name 

2-Wav Radio 

Operational 

' •^:^-':;/f^ uByli4yii§iTiiijre, 1 Ceriify'ThaffftawRead, iJndersiand'Ahd Will Abide By 

Test Results 

1 , 1 " 

Verification of Availabilitv 

to Respond 

External Rescue Team 

Ambulance-911 

Fire-911 

Police-911 

ThisPe0/(iiclAnyAtiacivvents '-' H ' " 'P ; -? ':'•::,- •' 



1 ARCADIS 1 
Authorized Entrant Entry Time Exit Time Authorized Attendant 
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